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NEW BOOKS OF SCIENTIFIC INTEREST 


The Solar System and its Origin. H. N. RUSSELL. 
144 pp. Illustrated. $2.00. Macmillan. 

A general presentation of the 
knowledge and theory of cosmogony for the layman 
The material is divided into three parts: The Dy- 
namical Properties of the System, Physical and 
Chemical Properties of the System, and Theories of 


present state of 


its Origin 


Electron Emission and Absorption Phenomena. 


J. H. pe Borr. xi+398 pp. $5.50. Maemillan. 


The author intends to show from the physical- 
chemical point of view the light thrown upon the 


subject of absorption on surfaces by the study of 
the phenomena of electron emission, and vice versa. 


Structural Geology. B. Stoces and C. H. WHITE. 
Tllustrated. $9.00. Van Nostrand. 


This is a textbook of applied 
special emphasis is given to those sections of struc- 
tural geology which deal with the form, position 
and mode of occurrence of various types of economic 
diagrams, sections and 


xv + 460 pp. 


geology in which 


deposits. There are many 


photographs. 


Essentials of Physiological Chemistry. A. K. 
ANDERSON. v +257 pp. Illustrated. $2.75. Wiley. 

The author endeavors to present the more impor- 
tant facts of biochemistry as related to the animal 
body to students who have a limited preparation in 
and biology. This book is designed to 


chemistry 
background for courses in dietetics and 


furnish a 
nutrition. 


The Algae and Their Life Relations. J. E. TIL- 
DEN. xii+550 pp. Illustrated. $5.00. Minnesota. 


A textbook presenting the fundamentals of phy- 
cology. The author endeavors to give teachers and 
students material arranged in orderly fashion on the 
basis of which any desired course may be planned. 
A discussion of the economic importance, as food or 
otherwise, of various algal species is included. 


Genetic Variations in Relation to Evolution. H. 


S. JENNINGS. 139 pages. Illustrated. $2.00. 


Princeton. 

This treatise presents a critical inquiry into the 
observed types of inherited variation, in relation to 
The material is based on the 

Lectures given at Princeton 


evolutionary change. 
Louis Clark Vanuxem 
University in 1934. 


The Parade of the Animal Kingdom. R. HEGNER. 
vi+675 pp. Illustrated. $5.00. Macmillan. 

A natural history of animals in which the author 
has chosen representatives from each group in the 
animal kingdom, arranged in order of their com- 
plexity from Amoeba to Man. The descriptions of 


the animals and the account of their life and habits 
are written in a popular way. 
over 700 photographs. 


The volume contains 


Comparative Psychology. C. J. Ws 
JENKINS and L. H. WARNER. $4.50. R 


A comprehensive treatise on the pri: 
methods of comparative psychology f 
students. The aim of the authors is to 
student with the proper background f 
standing of the survey of plant and anir 
which are to be undertaken in two later 


Principles of Animal Psychology. N 
and T. C. ScHNerrRtA. $4.00. McGraw 


A systematic textbook of animal be! 
behavior of mammals is treated in the s: 
the book after “fundamental prin 
been developed by extensive considerati 
isms ranging from plants and protozoa 
and birds. 


only 


Allergy and Applied Immunology. 
VAUGHAN. 420 pp. Illustrated. $5.0 


This handbook for patients and phys 
cusses the diagnosis and treatment of 
associated diseases, including hay fever 
hives, eczema, migraine, epilepsy, colitis, 
and food idiosyncrasy. 
Tomorrow’s Children. E. HuNnTINGTo : 
pp. $1.25. Wiley. 

The aim of eugenics is discussed in tl} 
question and answer form. The volum¢ 
into five parts: Scientific Background: 
to Problems of Population; Personal Ap; 
Eugenics; Public Relationships and the 


Genetics. 


The Freedom of Man. Arruur H. Com! 
152 pp. $2.00. Yale. 

An interpretation of science which the 
gives a and ethical outlook 
with that taught by the highest type 
The five chapters in this book are based on 
Lectures delivered at Yale University. 


closel 


moral 


Simple Science. J. HuxLey and E. N 
ANDRADE. ix +688 pp. Illustrated. $3.5( 


An introduction to the biological and p! 
ences for the layman. The authors present 
technical manner the principles underlying 


phenomena and machines, in order that 
velopments in science can be understood 


Deserts on the March. P. B. SEARS . 


$2.50. University of Oklahoma. 


A popular discussion of land conservati 
problems of erosion, flood, crop rotation, du 
and others which man has brought about 
The author predicts the future of our soil 
cusses how the American people can arrest t 
of their land. 











A GENETICIST STUDIES LEUKEMIA 


’ By Dr. E. C. MacDOWELL 


One of the happiest of human exper! 
s is to make a desirable plan and then 
ible to carry it out Such has been 


experience during the last seven vears 


studying leukemia. And this is true 

spite of the fact that this study places 

ikemia among the most dreaded of a 
diseases For the belief has been sus 


tained throughout that this work was 
ading towards a better understanding 
normal life processes as well as ot a 
disease. The opportunity for such a 
ch experience depended upon the dis 
very of leukemia in one of the pure 


} 


red strains of mice in our colony, and 


; 


pon the greatly appreciated support of 
Columbia University and Carnegie In 
stitution of Washington, backed by the 
Carnegie Corporation. 

In the technical publications that re 
ord these results, broad interpretations 
re lacking. For interpretations belong 
) the alluring region just beyond the 


orders of demonstrable fact Yet it is 


this region of interpretation that often 
gives unity and significance to the sepa 
rate bits of knowledge; here the investi 
gator spends much of his time; into this 
region his course must be charted; here 
es his keenest interest. With the hope 
that which most interests the in 
Stigator may interest the reader, | 
s deliberately emphasize interpreta 
But it must be clearly understood 
interpretations are not conclusions, 
rather beacons lighting the way. 








THE SCIENTIFIC MONTHLY 


FEBRUARY, 1936 


(7! \ 
i ris 
studied 
111\ I 


crine g 
certain 
rrowth 
than j 


these resu 


though 


a Sach 


no underst 


enough 
musele 
It is te 
question 
rrowth 


As 


Tissue 


may seem 


operation of t 


raise tl 


Same time 


ITS study 


quent ly 


deviati 








100 

















DISSECTION OF LEUKEMIC 
MOUSE 


SHOWING ENLARGEMENT OF CERVICAL, 


FIG, J 


AXILLARY, 


INGUINAL, MESENTERIC, POPLITEAL AND LUMBAR 


LYMPH NODES ; GREATLY ENLARGED SPLEEN 


TURNED OUTWARDS; RIBS’ ENTIRELY REMOVED, 


SHOWING TUMOROUS ENLARGEMENT OF THYMUS 


SURROUNDING HEART, WHICH IS NEARLY CON 


CEALED. 


trol of tissue growth lead to tumors. A 
part of some tissue escapes from its nor- 
mal eontrol and grows wildly without 
relation to the requirements of the indi- 
vidual; the useless masses of this tissue 
and 
often interrupt some vital process and 
eause death. All kinds of may 
show tumorous growth and many kinds 


interfere with normal funetions 


tissue 


of tumors are named according to the 
tissue and point of origin. 

Some normal tissues, instead of form- 
ing compact masses or sheets, consist of 
that from 


Among such tissues are 


independent cells migrate 
place to place. 
the various types of white blood eells. 
To recognize tumorous growth of such 
cells is not easy, for, besides their free- 
their normal fune- 


variations in their 


migration, 


dom of 
tions 


involve great 
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numbers Llowever, certain w 

sometimes increast beyond a 1) 
they multiply at a terrific rate w 
they are and 


{the body. From 


permeate any 


r . 
tissues 


numbers white cells in 
name leukemia was given / 
means white blood, as 
without blood. As used het 


} 


eukemia applies to a group 
resulting from the wild grow 
white blood eells Pat] is 
recognized a certain similar 
leukemia and the eonditions res 


rrowth of other 
.: 


LIS G1lse@ast 


from the wild 
but the 


in doubt until experimental st 


t +) 


nature Ol 


mice gave conclusive evider 


belongs to the class of tumors 


LEUKEMIA IN MAN AND Mo 
Mouse 


likeness to human leukemia. This 


leukemia shows the very 


of general characteristics, of var 
in manifestation, as well as of tl! 
detailed features | 
microscopic preparations from n 
virtually 


microscopie 


mouse are indistinguis 


Leukemie cells may be distributed 


body with special concentrat 
lymph nodes, in spleen, in blood, as 
as in kidneys, liver, ete. Aga 
may be absent from the blood 


may show very irregular distrib 
and hugely increase the size of son 
gland Under 


dividual organ or d 
final 


circumstances the picture 
disease is necessarily different il 
but in both man and m 


Figs. 1-4 Report 


cures are usually due to erroneous 


ent Cases; 
is fatal (see 
nosis, temporary remission or t 
completed chronic history. Surg 
futile; radiation, while destroying 
numbers of the leukemie cells and s 
times relieving symptoms, does not 
stroy all the cells. 


INCIDENCE 
Newspapers are making the tern 
kemia increasingly familiar. 
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of the rarer human diseases. Its IN1 5. E 
occurrence does not suggest 
genetic control A similar Spo rut ‘ 
ecurrence 1s genera ly character ~ : Ss 
mice But in 1928 it was diseo mals : 
it a very large propo! mort ‘ | 
ne of our highly purified strains \ 10) 
p d leukemia Sl this Was } S \ 
St W I { ner strains ra sed i ne ~ ~ 


obvious that the genetie cor the ones that di this 
n of this strain was responsible was 
high incidence of leukemia The Ss ved that mia WAS as 
sence of a Similar concentratio1 Ol the fispring thes ! 1 } ts 
ises in any human pedigree does not’ as in the offspring eu arents 
‘ate an important difference in the The 10 per e« that es 


sation of leukemia; this lack of would have to thank soz 
entration is probably due to the in non-genet nfluences These var 
tbreeding characteristic of human = tions in extrinsie influences must be very 
matings in contrast to the extreme in subtile, for tl ey may caus fferences 


breeding of these mice Outbreeding between litter mates living in the same 
uls to the continued dispersal of any box 
ven set of genes, while inbreeding holds This interplay f intrins and ex 


them together. trinsic Influences ntroduces 1 prin 


090 





IG.2. OUTLINES OF NORMAL ORGANS COMPARED WI! \ CASE OI] EUKEMIA 
H MODERATE ENLARGEMENT OF LYMPH NODES AND TH \ 
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FIG BLOOD SMEARS OF NORMAL AND LEUKEMIC MICE 
SMALL CELLS ARE RED CORPUSCLES, LARGE CELLS ARE WHITE CELLS MADE DARK BY WRI 


STAIN. 


cipal theme of this composition—a theme 
running through a vast array of prob- 
lems; it leads to knowledge upon which 
practical procedure depends. How far 
is our modification of extrinsic conditions 
helpful and how far useless? 

With a natural fondness for classifica- 
tion, we have called some traits genetic 
and other traits non-genetic. This served 
well enough in the early days of genetics 
when such strikingly genetic traits as 
hair color were studied and so-called non- 
genetic traits were not studied. But 
when the whole range of traits was sur- 
veyed, it became evident that in reality 
genetic and influences ¢o- 
operate in the production of every trait; 
sometimes genetic influences are strong 


non-genetie 


and variations in extrinsic factors rela- 
tively weak ; sometimes genetic influences 
are weak and extrinsic factors relatively 
strong. With these extreme conditions 
in mind, traits have been ealled genetic 
and non-genetic. But probably the 
majority of traits result from some inter- 


mediate balance between genetic 


non-genetic influences; in these cases t 
old classification has no meaning V 
can say that all traits are genetic; 
differ in the degree of their depend 
upon extrinsic influences. 

In one strain of mice the genetic 
tors leading to leukemia are so st 
that most of the conditions encount: 
permit its development, but certain ra: 
variations in extrinsic conditions 
vent its development. If we could cis 


cover what these rare conditions v 
and could supply them for all the n 
no case of leukemia would appear. A 


yet, in some minds there seems to persist 
an idea that the discovery of genetic 
trol places a trait beyond reach of 
trinsic influence! From the pres 
point of view it would be necessary 
study every case before concluding 1 
modification by extrinsie factors was 
effective. 

In the same colony as the 
strain, another strain of mice 


leuk 
has 

















ital 








ed over the same period of time 


s strain is called non-leukemic; but 
; is a misnomer, for sporadic cases of 
ikemia have occurred—less than 2 per 
Such cases would formerly be 
ed non-genetic, but more correctly we 
should say that che genetic constitution 
this strain leads to leukemia only 
der certain very rare combinations of 
xtrinsie influences. 


HYBRIDIZATION 

In an attempt to study the genetic dif 
ferences between these two strains, fa 
thers from the leukemic strain were cross- 
bred to mothers from the non-leukemie 
strain. 
are hybrid; they carry half the total 
heredity from each strain, but they are 


The offspring from such a cross 


all genetically alike. However, only 
about 45 per cent. of them showed leu- 
kemia; that is, the reduction of the total 
inheritance from the leukemie strain by 
one half has reduced the incidence of 
leukemia by about one half. But there 


was no intermediacy in 
condition when it did appear 
non-leukemic mice have the si 
CONSTITUTION as leuKen 
for each n se must be d 
trinsie variables T 
rene i rs is ll isecl 
tance XTrins rs, s 
about ha situat s 
lavol ievelopment 
The weaker 1 oven eo) 
specialized become ! 
quireme) ts 

Here, then, are three e 
with three different degrees 
inheritance: within each e@ 
genet uniformity, but 
power extrinsic influet 
incidence eukemia d 
group (see Fig. 5 

As long as the rol lL @Xtl 
changes with the wenetie const 
frequency of cases in a st 
generation or back-cross car 
eate the number of differs 
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FIG. 5. DIAGRAM; EFFECTIVENESS OF EXTRINSIC INFLUENCES CHANGES W 
GENETIC CONSTITUTION 
MICE WITHIN EACH ROW ARE GENETICALLY A I SHADED BACKGRO ) REPRES ~ 
S S OF EXTRINSIC INFLUENCES 


To determine this, the classification of 
these individuals by complete breeding 
Although at present 
uninterpretable in terms of genes, it may 
be noted that the back-cross of hybrid 
non-leukemie 


tests is necessary. 


males to females of the 
strain reduces the incidence of leukemia 
about fourth that in the leukemic 
strain, which again corresponds to the 
total heredity from the 


leukemie strain in 


one 


proportion of 
this generation as a 


whole 


GENETIC AND GENI 

Genetics has dealt largely with genes, 
and the evidence in animals of hereditary 
other has 
the 


means 
that 
term genetic, which refers to heredity, 


transmission by any 


been so conspicuously absent 


is identical in some minds with genic, 
But in 
the cases of leukemia, mammary tumors 


which refers specifically to genes. 


and longevity, evidence has recently ap- 


that indicates the existe 
some other genetic mechanism than ¢ 


This ey ide ! 


pea red 


carried in chromosomes. 
given by differences in results of ar 
cross according as the mother or 
the out-e 
leukemia 


transmits the trait. In 


we have been discussing. 


been transmitted in every case b 
father. If now the reciprocal © 
are made, with leukemia transm 


through the mother, the ineidene 


in both sons and daug! 


leukemia t 
every case is markedly higher. 
linked inheritance is not involved, s 


sex-linkage does not give the sam: 

sults for sons from reciprocal mat 

Now it happens t 

the non-leukemie strain transmitt 
towards the development | 

mammary tumors as well as greater 

strain; 


as for daughters. 
tendency 


gevity than the leukemic 
these traits also were more striking], 


pressed in both first generation hyb: 
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ack-eross When transmitted through 
rs. Murray and Little have r 


the same result for mammary 
influence of tumors upon length of 

nd the influence of length of life 
incidence of tumors have been 

¢ d by several investigators, and it 
s clear that longevity can not bear 


iniform relation to all tumor ine 


Thus leukemia and shorter life 
in one strain and mam 
vy tumors and longer life in the other 
However, there is serious doubt of these 
rrelations having any causal signifi 


ine lor 


m reciprocal crosses show as much 


; 


instance, leukemic offspring 


ference in length of life as do the non 
cemie offspring; and comparing 


renerations, the correlation 


From our study of spontaneous leuke 

a four points stand out 

1) That genetic and non-genetic in 
fluences are active 

») That the control exerted by non 
genetic factors varies as the ge 
netic constitucion varies. 

}) That the incidence of leukemia is 
correlated with the proportion of 
heredity from the leukemic strain 
transmitted through fathers 

+) That some mechanism of hered 
itary transmission besides chro 
mosomes must be soug 


+ + 


These statements do not seem to bear 


y growth control: in 


ipon the subject 
ed they concern only the occurrence of 
ukemia without regard to its nature 
n introducing the more analytical as 
‘ts of this study, I want to take vou for 


moment far away from leukemia—to a 


intain top! 
Imagine yourself on the highest peak 
Norway. You are in a rope, tied to 
guide who is chopping footholds in 
ipended glacier that crowns the sum 
On the left the glacier sweeps sud 
y down, on the right, a sharp edge 


and he 
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vond, spa rea ng 
bristling peaks and vriaciers il 
horizor Y are wat ng 
holds very sely. Suddenly y 
something dark ist be Ww 
It turns out be the skin and 
f a rodent somewhat arge! 
mouse, Wit is rt stubby t 
and brownish markings 
7 Ml ASK nue vu cle ‘Va r sa 4 
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er @! mming ) i en 
And then 3 eal story 
mings. How st years 
but every s ! mes a lemn 
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the alpine vegetation | ! 
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ease, Which lays him up for a few days 
with intestinal symptoms. But even so, 
the number of lemmings goes on increas- 
ing, until the search for food induces 
great migratory waves. These armies 
can not go far without coming to a eliff, 
and the pressure from behind is so great 
that they march right over the edge! 
Instead of a water fall, a stream of little 
animals plunges into the lake or fjord 
below. And the next year lemmings in 
Norway are as scarce as usual. 

The stage is now set within a mouse; 
the players the leukemie cells: the wild 
growth of leukemia provides the motiva 
tion; and the problem, the analysis of the 
interrelations of the cells and their sur 
roundings, whereby the leukemic cells 
escape the inhibitions of their environ 
ment, only to cause their own defeat by 
disorganizing the conditions necessary 
for their life. The first step in this 
analysis is to separate the question of the 
origin of leukemie cells from that of their 
behavior by using cells that are already 
leukemie in transplantation experiments 


TRANSPLANTATION EXPERIMENTS 

If a bit of normal tissue is transplanted 
from one animal into another, under cer 
tain conditions, the transplanted tissue 
may survive for a long time, but its 
growth will be as limited as in the ani 
mal from which it came. But if the bit 
of normal tissue is placed in glass, with 
appropriate nutrient materials, it may 
exhibit continuous growth. Normal cells 
have the inherent capacity for continued 
growth, but within an animal this is re 
strained by a regulatory control result 
ing from the organization of the animal 
as a whole. 

Is the continuous growth of leukemic 
cells due to a change in this regulatory 
control or in the cells themselves? This 
question is directly answered by trans- 
planting leukemic cells from a spontane- 


ous case into a normal animal in which 
the regulatory control of tissue growth 
is patently intact. In certain animals the 
transplanted cells will continue their 


wild growth (see Fie. 7). Sinee 
cells could not do this, it is 


leukemic cells are different from 


Since leukemie cells will conti 


cells and that a change in the cells 
than a change in the regulatory 
nism, leads to the disease. | 


wild growth when transplai 
another mouse, it is possible by su 
transters from mouse to mous 
long indefinitely the multiplica 
descendants from the origina 
cells. Thanks to the consistene’ 
specificity of the results from eac 
of transfers, it has been demonst 
that leukemia, as stated above, is 
a disease of new growth. By use 
plete serial sections of organs 
killed at regular intervals after 
oculation, the leukemie cells we 
lowed microseopically from the 
transplantation to the end. Thus 
found that the leukemie cells inva 
host as though they were protozoa 
sites: lenkemie eells arose from 
cells and only from leukemie cells 
after passing through hundreds 


cessive hosts, in the course of many 


the leukemic cells are direct 
scendants from the spontaneous 
which they originated. The chang 


l 


rendered certain cells leukemie is 


ited by their descendants indefi: 

If genes were the only means of ¢ 
transmission, we would think 
inherited change involved genes 
reciprocal crosses have shown that s 
non-chromosomal mechanism is als 
cated. Genetic theory Insists tT! 
cells of different specialized tissues 
in an individual earry the same 
so that some mechanism other than g¢ 
must assist In the origin and mainte 
of these differences between tissues 
possible that the same mechanism 
volved in all these cases Until evid 
ean be secured, the question must r¢ 
open: Is the property that distingu 
leukemic from normal cells transm 
from cell generation to cell generat} 
means of a changed gene or by some ¢ 
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MODELS OF 


This same ques 


n anism of the cell? 
n applies to all mammalian tumors; it 
lies to the differences between special 

within an individual; its 


ized tissues 
answer is basic for theories of 


ment and heredity. 


develop 


Extrinsic INFLUENCES UPON 
LEUKEMIC CELLS 
One of the most striking features of 
transplantation experiments has been 
difference 
ming originally 


leukemie cells 
from different 
Differences 
mentioned, 
told of their signifi 
such differ 


between 
spon- 
taneous Gases. between 
spontaneous eases have been 
but little could be 
cance by direct observation ; 
ences might be due to intrinsic properties 
the leukemie cells, or to extrinsic modi 
their But 
when certain leukemic cells reproduce 


fications of behavior. now 

same picture in every mouse into 
which they are inoculated, and repeat 
and when 


spontaneous 


transfer, 
other 
ases in successive transfers reveal char- 


this transfer after 


ikemie cells from 


acteristic differences, one is led to believe 
hat differences between spontaneous 
cases are in some way related to intrinsic 
lifferences in their leukemie cells. How 
f r, the origin of these intrinsic differ 
Ss in leukemic cells, within animals 
iniform constitution, 
end upon extrinsic factors. 
‘he genetic constitution renders a cer- 
type of white blood cell liable to 


genetic must 











undergo an inherited change, a chang 
that enables these cells ve 1) +} 
normal control of their growt] ; “ 
believe the quality of this change depends 
upon extrinsic factors. Wher qua 
itv of this change falls below a certain 
threshold, leukemia does not develop ! 
this way extrinsic factors may cont! 
both the quality of the leukemie cells an 
the incidence of leukemia 
GENETIC CONTROL OF CEI 
ENVIRON MENT 

But this is not the wl S S 
the environment in wl iken 
cells were growing has bee} rene 
cally constant, so tha lu 
genetic variations has not appeare 
But suppose now we apply tl met 
of analysis by deviations venet 
eontrol of the conditions surrounding 
leukemie cells: that is, we w vary 
genetic constitution of the host 

Transplanted leukemic cells of a giver 
quality will grow in every mouse of 
strain A, while in every mouse stral 
B their growth is restricted and they 
finally disappear. A leukemic cé eads 
to leukemia only in a favorable envi 
ment. (One environment controls, al 
other does not control leukemic cells 
This clear-cut result indicates that this 
environment is regulated by genetic fae 
tors. In one particular case, a detailed 
genetic analysis was made, which showed 


that the favorableness supplied by one 
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C58 STO-LI 
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T? MICE TESTED 
v 
BC. F, BC 
100 % SUSCEPTIALE 79.5% 46.2% SUSCEPTIBLE aa 
\( 20 MICE TESTED 76 MICE TESTED TI MICE TESTED 
DEV. sis isare Dev =\7xPE 
PARENTS SURVIVED | 
B.C, 2 B 
25 MATINGS OX<G€sa) 25 MATING 
5S MATINGS 2-3% (230) . 
25 MATINGS 
IMATING 366% (44 
Fig. 8. EVIDENCE THAT ONE GENE DIFFERENTIATES SUSCEPTIBILI AND RESISTANCE TO O 
ri LAR IND OF TRANSPLANTED LEUKEMIC CELI INHERITANCE OF SUSCEI I 0 
TION, WITH LINI AS CONS rED JAN 1930 MAR.. 31 


strain of hosts in contrast to the unfavor- 
ableness supplied by the other strain of 
hosts depended upon one gene (see 
Fig. 8 

unfavorable 


One gene could turn an 


environment into a favorable one; in 
terms of the host inoculated with leuke 
mic eells, one gene decided whether it 
would live or die. Such a simple result 
in the face of the obviously increasing 
complexities seems almost like a sudden 
rainbow of promise. Perhaps after all a 
powerful gene acting upon the mecha- 
nism controlling differential 


growth may hold the final power. 


tissue 

But 
hope soon dies. It soon appeared that 
this one gene had such significance for 
only one particular kind of leukemie 
cell; that other genes were necessary for 
other kinds of leukemie cells and that an 
environment favorable for one leukemic 
cell for another. 


might be unfavorable 


Thus there is no one set of conditions in 
the body that permits the wild growth of 
all leukemic 
tions vary as the cells vary. 


cells; the required condi- 


EXTRINSIC MODIFICATION OF CI 
ENVIRON MENT 
The ability ot 


vided by the host to 


the environme! 
contro 
growth is not determined by genet 
stitution alone; here also extrinsi 
At this point it be 
easier to speak in terms of resistar 
A mous 


urally resistant to certain leukem 


may operate 
susceptibility of the host. 
ean be rendered susceptible, and a1 


naturally 
hypersuscept ible or resistant. 


susceptible ean be rei 
SUS 
bility has been induced by Ix rebs a 
Furth, 
genetically susceptible animals has 


using radiation. Resista: 
induced by administration of suc! 
numbers of leukemic cells that th 
not become established and the 
survived; then increasingly larger 
of cells were given until eventua 
mouse could withstand enormous 
sive doses of leukemic cells. 

A more rapid induction of resis 
followed treatment with certain 1 


tissues. A single treatment with e1 
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suscept hle mouse 


enable a 


se of leukemie cells that would 
untreated mouse But this 
is not due merely the int 


normal tissue as such into an 


position (abdominal 


cavity 
ls upon an interaction deter 
he genetic constitution of the 
relation to that of the normal 
If t 


normal 


trans 


and the 


ie mouse 


tissue have the same 


nstitution resistance t 


may in 


\loreover, in some combina 


ed 


reaction may be 


s of constitutions the 


tely reversed, inducing height 
susceptibility instead of resistance 


induces 


a entical normal tissue that 
sistance when transplanted into hosts 
. genetic constitution may strik 
0 asten the growth of leukemie cells 
— sts of another genetic eonstitution 
s is to say that the reaction of the 
se to one tissue may enable the mouse 
sist or to enhance the growt! 


different results 
lifferent 


ize the delicacy of the balance in 


riven by treat 


ts with normal! Tissues 


teraction of tissues. Such interae 
] 


s may well play a part in the control 


ssue growth in the normal process of 


opment Instead of different 


nsplanted tissues, we have the 


S lifferentiations of specialized tissues 


succes 


react with the embryo as const! 


at the moment and enable 1 
ess or stimulate a given tissue. With 


advent of each new differentiation 

reaction system of the animal as a 
whole is modified, so that its power over 
of different 


stantly changing. 


tissues is con 


growth 
short, the environment of leukemic 
sis a deciding factor in the outcome 
factors may make this environ 
favorable or unfavorable, but in 
case extrinsic factors may reverse 
Treat 


‘ 


feet of the genetic factors. 


are 


skin 


embryo 


normal 
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Such are the interactions 
operating in the disease 
very broadly, are the interact . 
fluences in rvanic deve pme 
ecological relations rvanisms I f 
case of the emmings in N rway ! 


human behavior In organie develop 


ment the extrinsic fae 
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process are coordinated by antecedent 


intrinsie factors, while in mental devel- 


opment the extrinsic factors lack this 


unifying prineiple. But even so, in men 


tal development as in organic develop 


leaves 1ts eiteet, So 


ment a given reaction 


that the individual is no longer the same; 


the next reaction is between the changed 


individual and the extrinsie factors. The 


behavior of man is just as much a resul 


tant of intrinsie and extrinsie interae 


TIONS as the behav ior of leukemic cells 


intrinsic and extrinsic 


Che roles ot 
interwoven. In 


the improvement of man we deal 


factors are marvelously 
mainly 
extrinsic influences. But if we are 
to dea 


ing 0 


with 

wisely with these, an understand 
c¢ ° - 7 
I Is essential. 


intrinsic limitations 


from the standpoint of our findings for 
mouse leukemia, the control of genetic 
factors has been the outstanding basis of 
This control has revealed the 


influences on all 


pre Press 


operation of extrinsic 
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their control 


of leukemia. 


sides: 


may mea 


Thus a geneticist studies 
But by the side of the g 
pathologist has also studied, 
gist and a physiologist At 
these has made important 
to the account that has be 0 
each one also faces his own s} 


lems and has his own ace 


At present chemical questions 


ing more and more numerous 


becomes possible to inelucde 


1 


in the work of this cooperat 


rate of advancing knowledge s 


tinctly rise. For it must be ¢ 


} 
TDI rN 
CURCHIII . 


processes involved in 


t} e basic processes 


ft liv ? ’ 


if significant advance in 


Ing of these processes is TO We 


will coneentrat 
eerted 


many forms of 


require the 
efforts of 


many app! 


tee] nique 











IN QUEST OF GORILLAS 
IV. JOYOUS DAYS IN THE KIVU COUNTRY 




















By Dr. WILLIAM KING GREGORY 
OF COMPARATIVE ANATOM AND ICH LY OLO@t 4) 


HISTORY ;: PROFESSOR OF PALEONTOLO«( oO 


t 


six weeks that we passed at Tschi some twel\ rteen feet \t 
were so crammed with interest that the right above this valley was \ 
ficult to be brief without losing mountain, dotted here and 

eshness of the reality. The place’ trees. At 

Raven chose for our camp was in a other eonvex elevation wit flan 
spot that was ideallye beautiful and Frythrina tree standing on 1 \t 
nvenient. Immediately behind _ the left of this elevation in turn w 


§ s a broad zone of thick jungle of sloping, undulating fields 


second growth, dotted with many kinds rising int 1 good-s 


vers and covering many acres; be extreme 
at was the ‘‘gorilla forest, In the distance in f1 
stretching up to the serrate skyline of the yond the brown field was a pan 


tain. In front of us was an open ake and n tains, the colors 

dark brown earth sprinkled with changed daily as thi Irs pass 

erbs of various kinds. This field the early morning silvery mists 

av from us downward toward the ften veil but not obliterat 

nto a fertile little valley which tains, whi were arranged 

ised in width and depth as lt re- rravs Of progressively -tainter and 1 

from us and was gay with Ery- hazy tones, so that one could se 

trees and with light green plantain more planes, one behind the othe ! 
P 


+ 


ts; many these had erect leaves, the midst of the morning s 














Photograph by H. ¢ Raven 
CAMP. 


ERYTHRINA TREES IN FRONT OF 


111 
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Photograph b Hi 


NATIVES BUILDING 


mist was thinner and more diffused and 
first the 
near-by mountains, then the dark lake, 


there were soft tapestry effects; 


then the cut-out-looking, pale greenish- 
brown mountains on the other side of the 
lake, then the paler ones in the distance. 
Our beautiful Erythrind tree at the left 
of the center at such times would glow 
with color against the tapestry of the 
background. Above all this, in the en- 
tire upper half of the picture, were piled 


Olympian masses of billowy white clouds, 


flashing against the cerulean blue. 

The whole picture was too immense to 
The eve had to 
the mind 


show in a photograph. 
wander about over it, while 
admired the cumulative effects. Late in 
the afternoon a curtain of mist would 
often be hung over the distant moun- 
tains, and then our Erythrina tree would 
be dark but sharply silhouetted, reveal- 
ing every cranky angle and twist of its 
greater and lesser branches and twigs. 
Nor shall we ever forget a group of three 
slender trees on top of a rise near the 
middle of the view from our camp. Bow- 


ing demurely toward the mountai 
their light 
from their white upraised arms 


sent up eurving ste! 
upward a scattering flare of tw 
leaves outlined against the sky 
But there 
While Raven 
Engle and I were at work gett 
Morton’s MeGreeg 
Engle were busy developing 


was much to do 


was off hunting 


records. or 


number of cinema and still nm 


already taken. For each of thes 
ties special arrangements and 

tions had to be made. In order t 
porters ready to cut paths and t 
the two gorillas into camp when 
should get them, it was necessary 

with us forty porters, which the 

administrator had sent to us fron 
tant village. They built huts in t! 
valley immediately in front of ow 
First they eut slender stems and 
off all side branches. Then they ja 
the stems into the ground in a 
bent the tops of the stems in towa! 
center and tied them together at t! 
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ey put pliant stems in horizontal 
eaving them in and out betweer 
ticals. Thus a dome-like basket 

rmed, with an opening for loor 
nts being tied with 

aves. Then they 

from eight to four 


\ ered tne bask« I 


layer after la) 


roof hut resulted 


ral of the men 
amp, one or two shredd the fiber 
banana leaves and twisted it into 
for themselves and u Two or 
hree were sent at times to Bukavu. 
twenty-seven miles away, to bring back 
boxes of groceries and cans of gasolene, 
on their heads. The forty were in 
harge of one policeman, representing Several mé 
the government, who tried to prevent earth and 
them from deserting us by threats of between 
imprisonment. However, we could not stretched 
airly expect them to stay more than a_ crowd of 
of weeks, after which we had to there was need 


new lot from somewhere else earth, I starte 











OUR CAMP AT TSCHIBINDA 


{E STRAIGHT TRACKWAY COVERED WITH WHITE PAPER IS SI 
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my hands, seizing a couple of sticks and 
beating an empty box to imitate a native 
dance. In a few seconds the mound of 
earth was covered with a line of grinning 
savages, stamping and writhing and sing 
ing in time with the drumming, which 
was now being done by one of our own 
boys, while McGregor was spinning bis 
cinema When all this was done we 
spread the row of jointed boards on the 
mound and were ready to begin opera- 
tions. Meanwhile we had supervised the 
erection of a lattice against which was 
hung a screen marked with squares, from 
which one could read in the photograph 
the approximate dimensions of a man 
standing in front of it. 

When all was ready we lined our blacks 


up and stood them, one by one, in front 


of the sereen, photographing them in 
front, side and back views. Then we 
spread a strip of inked cloth over the 


board walk and over this a strip of white 














Photograph by J. . McGregor 


AT THE END OF THE TRACKWAY. 





paper held in place by strings ar 
Now our native walks along tl] 
pathway leaving his footprint 
without a load, then with a load 
pounds on his head, while M 
makes a cinema record and Eng 
still photographs I chane 
numbers (which serve to corr 
photographs and footprints), e 
data in a notebook, take tl 
ments and show the men, wo 
children where to stand and wher 
along the board walk Each ind 
big or little, receives one frane 
with missing toes (often due to 3 
other peculiarities also have t! 
photographed All this takes 
time as the wind blows up « 





track, dust falls on the ink strip 
stops the performance in 
time, however, we get all 
village folks recorded, as 
of ‘‘one frane each’’ is spread 
a banner day for this work w 
Batwa (pygmies) that had been 
with Raven came with their dump 
wives and tiny children to wa 
the white track 

[It is impossible to convey 
ment we derived from seeing « 
of these strange beings that liv 
world so extremely different fro 
Let us consider, for example, 
half-cirecle of our porters and 
squatting around us on the g 
watching us seated at the breakfas 
and waiting for the glad moment 
they should stand in line and 
four days’ pay (four franes eac] 
the white man with the shining 
(Raven). There is one youth, n 
cial pride and joy, who has one 
most primitive gorilloid noses I ha‘ 
gazed at. This proud trait of 
anthropoid lineage was exceeding] 
at the base, almost as wide as his | 
with the nostrils facing distinct 
ward; the tip of the nose very 
a human, but well advanced beyo. 
gorilloid stage), while the wings 
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MAMBUTI 


ES WEST oF LAKE KIVU ARE NEARLY 


TWA, OF THI 


THE PYGMIES 


SOUTHEAST 


ARE WIDELY 


Near this youth 
sits a man with almost the opposite com 


nose Were very wide. 
bination of features, namely, a sharp, 
delicately modelled and (for a Negro 
narrow nose set above a fairly creditable 
beard. 


mustache and a straggling chin 
Does this man bear the blood of Hamitie 
and 


with 


invaders from the east 
Here is another boy 


bovine face, very long and flat, 


or Semitic 
north ? a 
placid, 
with wide cheek bones; his central upper 
incisors are very large and his rather 
small mouth and half-opened thick lips 
give him an amusing pseudo-mongoloid 
and semi-idiotie expression. Next him 
sits one of the elders, reverend and ven- 
‘rable, his face very long and drooped, 
with exceedingly deep wrinkles across 


s forehead and around his and 


ith. 


eves 

His forehead is bald, nose very 
recalling that of a 
etus; he has large malformed incisors 


five-months’ 


} 
ie 
ie, 


OR B 
IN 


CONGO EST 


ATWA? 
rERMEDIAT! 


ARY, ANI 


DISTRIBUTED IN 


and projecting ears 
with downeast eves and hands clasped as 


++ 
ne 


if in prayer—a poor old Jobs amid 
the ruins of his prosperity 


Here 


Buddha-like 


tS erect an iImmenst man 


S] 
in a way, but with an enor 
mous gross face and incorrigible, leer 
eves This black Gargantua th 

haps of all the pombe that 
will buy and inwardly licks hi 

Near him is a Caliban, with broad simian 
TI 
of the patients at o1 
Yesterday 


expressive 


face lis man, by the way, was 


ir involunt: 


7 
i 


+ 


Calne avaln 0 


ne 
I 


most grimaces and g¢ 


show where the pain was in hi 


and was mightily comforted when 
it 
slipped him an extra frane 


back : 


we smeared with iodine and even 


Then there 
is a tall and very skinny ancient who un 


When he had received 


an aspirin tablet from us for his pains he 


derstands a joke. 
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erinned knowingly when we gestured to 


him that our fee for medical treatment 


was one Trane 


Qur Batwa (black hunters) are in a 


little group by themselves, standing with 


spears erect, watching all that goes on 


+ eo + rT’ | 
he keen eves of hunters They are 


supposed To belone foatr he of forest 


living pygmies, but they range from real 


pie 


thes speak a cifferent dialect, 


pyemiles To medium-sized pec and 


they seem to have intermarried with the 


blacks One their leading 


rdinary 
men, Nyumba, for example, is by no 


means a dwarf but a middle-sized man of 


and beautiful museles. 


fine proportions 


()) ! wrist iS a great brass bracelet 
His almos qu line nose gives him an 
ale ind at times fierce expression 
Yesterday he gave us a dramatie and 
thoroughly convincing representation of 


himself attacking another man or per 


haps a leopard. Snarling and showing 


his canine teeth, he 


stamped and raged 


about the field, zigzageing his flashing 


knife-point above his head and stabbing 


with tiger-like ferocity and quickness. 


Ot vd 


But now he sits benignly with the 


nature of health and self-approval 


Next to him is Chiliganoa, the Prince 


Charming of the Batwa, perhaps the 


eraceful and Adonis-like figure we 


the 


most 


have outside Luxembourg eal 


See TI 


Fortunately he is either 


ruin his beauty 


statues 


lery ot 
too poor or too proud to 
by wearing white men’s clothes; his thin 


virdle of bright beads well becomes his 


sable body, while a thick magenta-colored 
necklace sets off his finely 
Then 


elders of 


face. 
the 
formed 


chiseled 
comes Nvarikengua, one of 
the Batwa, a delicately 
little old man with narrow, thoughtful- 
small thin lips 
and a projecting chin Then Karrara, 
little old kobold, with 
wrinkled face and a slight beard. Then 
Jukulu, the the 
Batwa, a little middle-aged dwarf with 


looking face, relatively 
a very friendly 
comical of all 


most 


thin chin whiskers and baby-like hands, 
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quite a beau in a small way, w 


W at 


was to see him imitate a gorilla, s 


minous dark-blue toga. 


his chest, making a cluckine 


his lips and running forward 
Here wor 


stooping posture 
toonist *s idea ot the 


‘missing 
Finally, in front of all thes 


] > hy 12) 
a couple of his quaint i 


him, sat Cassoura, 
the Batwa. with the 


MmOsTt Y 


of them all; enormous wide 1 


broad nose, aeep wrinkles 
ii¢ id, On iif heeks i? 
mouth. pl ye CTil Y” ears 
black Wor on p ? hic © 
head 

lhe people that w 
cultural tarm aiso Tturnis 
of amusement. Our tents . 
of trees and was fina 


agriculture during our stay 


the stumps had been dug out 


had been removed, a double 1 
men armed 


end ol 


haps twenty-five 


‘ ;, : 
began Work at one 


our tents 


The babel and upl 


and continued in undin 


arose 


volume were astounding. Thi 
f schoolbovs suadde ni 
SC! oolvard for 


] 


and tar 


narrow 


recess 


seemed dim away con 


this One wondered whether s 


would get murdered, but exp 


showed that each man in 


} 


merely wanted at all times 


and realized that he would hav 
Final \ 


in charge would get the line fan 


pete with all the rest 





for a brief moment and give 
flashed thi 
the 
Private Bi 


tongue work was 


; 
| 


ae) Up and down 


irregular intervals 
the 


more 
hetter, so far as 


but the 
Forward moved the 


cared ), 
done. line as 
as was humanly possible. But 

hours of this exercis 


the field 


end of a few 


voice and hoe, Was Wt 
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and the shouters were moved away to a 
less dangerous proximity to our ear 


drums. 


This same field furnished another 


little scene of human interest. It was 
traversed by a narrow, very deep, irri 
gating trench, easy enough for an adult 
to step over but a formidable obstacle 
to little folk. Over this trench at its 
deepest part straggled a woman and 
three children, each with a water pot on 
his head, adjusted to size. Baby wobbled 
along, bringing up the rear with a care- 
fully poised tomato can. Mother and the 
ider children got across the ditch; but 
Baby found himself cut off by the awe 
some abyss. Dear me, what a howl] he 
put up. ‘‘Help! Help!’’ One of the 
der children turned back and lifted 
him over. Ina liale while we saw them 
coming back from the spring by an- 
ther route, each with all the dignity of 
‘who walks down a steep hill with a 

¢ of water on his head. 
Nor were our excursions to the native 
ages in the vicinity of Tschibinda less 


interest 

ihes would 
sticks enclo 
eireular 

roots. So 
miniature 

ing fru 
spirits. Tl 
which could be 
fire could bi 


the house by 


one would 
feebly against 
have dreadt 
and some ol 
vaws. But all bear suffe 
and snatch what comforts 
At night fires gleam, 
drone and the people gat 
while the drums keep 


theme 
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4 TYPICAL BATWA HUNTER 














veneral their h yusehold effects 


1 to be far simpler than those « 


e along the Congo River. They 


pt 
ree vourds to hold water. 


hollowed 
of pottery, and the decorations 


iefly ot ( bliquely 


ePSe consisted Cl 


sed lines, said to represent a garden 
matting with little, 


Tl e\ h 


shaped knives in wooden secabbards 


make neat 


ave eroneg 


decoration. 


; 


rated with incised lines and projec 


points. They sold us some neatly 


ven rattan boxes with hinged lids and 


for tastening. Some of 


ver dev 1¢es 


bacco pipes which we bought had 

‘eed stem and a _ blackened, well 
rned clay bowl, ornamented with a 
finely woven band of iron wire. At 


far from Tsehibinda, 


Nakalongi, 
Raven and Engle 


smit} 


not 
native 1ron 
The 


implement was thie 


found the 
s shaping their knives. 
ngenious native iro) 
‘mgoosu’’ described below 


A walk to a native market, which was 
about nine miles northeast of Tsch 


nda, 5 ielded interesting 
mpses of the natives. 
ed of 


intry, 


also some 


As we 
wanted to see ne 
and I t 


were 1n 
meat and 
Engle, McGregor 


several of our porters and one of 


ook 
our 
boys to carry our cameras and whatever 

might purchase in We 


ad to descend from our camp in the 


the market 


uuntains to near the level of the 


lake 
en walk north over a hilly country, 


en ascend a very steep hill where the 


market was held; «n the way back we 
ul to climb about 1,500 feet at the very 
nd of the trip. 

Although we did not arrive at the 


market until long after the peak of its 
tivity, we could hear the buzz of the 
talking publie as we toiled up the 
steep slopes of the young mountain on 
ch it We did 


at some of the women who had earried 


is held. not wonder 
iwe loads up this steep ascent had left 
elr babies in care ot several other wo 


whom we had seen minding several 
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babies S 
sery l ~ 
a Ih} UL tr) 
nt 
ell ron 
market > 4 
KaVU re ‘ S . 
many b 1 lie! s 
nell Ti¢ 5 S x 
mirrors. bi 7 
eT } rr} nal ‘| 
any s art CS a 
ture rw lema 
PSS OTT That oO} ms ) 
Our nu) ses wert 
roat, a ly Ss. SO] 
MeGreeg l ( ia ( nD 
Chasili nen PWS 
shuffled pout especially 
men and assorte rn 
SO nite mida Ss 
} 
iong trek Di ! ) 
travel a ( pilgrims 
humanity e wom 
] 1? ] ’ 
LOaUs rs aSeS Pal O 
when going up 
baby ere ij ( } ? 
Among \\ 
In] ly +} tont . 
JUKULU StTOU pven 
wl ISKETS dl thubby 
purchased Some bi } 
wh te ~~ ) W wrappe 
folds at s plump | 
strode j uy it} rrea . 
himse and is. S | 
Ol the a s s 
passed hus fire 
merri b nobod ser 
Chen Vi Pass ad a ah Al 
} 
tura rkers who wel 
usual bab But by the 
reached the middle levels 
tain | ws smtaractac 
aln Was mrieresteqd 
Strugvie ol loreing myvysetl 
1 ' 
maining steep slopes leadir 
By ! m ms the at 
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Photograph by H. ¢ 


JUKULU. 




















Raven 


Photograph by H. C. 
POUSSINI. 
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the opportunity observe and 


our four boys Poussini the co 


oldest of the four, who came fi 
Usumbura, was a slender y 


with a long face and a ehro1 


jected mien, who simply could 
hurried. In a quiet way he was 
fond of pombe and of female s 


Although always complaining ot 
ill, he never failed to have his fires 
and hot meals ready within a reas 


margin of delay, considering 
he was hampered by rains, ete. H 
1 | 


his profession seriously and ha 


siderable flair for 


making Deal 
His oatmeal at breakfast was re 
triumph. He could not fairly bi 


if the 


} 
meat o roats and evel 


was unbelievably toug! His ¢ 
ingenuity was displayed, not in n 


a fire out of wet wood in a pourn 


but in making some assistant 


usually managed to annex carry 


chop wood and do all the menia 

Musafiri, Mr. Raven’s boy, cam: 
near Baraca on Lake Tanganyika 
was very short, with a great rom 
and large black eyes. He was 
teachable and did almost everything 
that he was taught to do; althoug! 
slow, he was on the whole rather 
vent and honest. 

It was amusing to see the tole 
for fire that Poussini and Musafir 
onstrated by passing their bare 
and feet nonchalantly through the 
of the campfire, around which we s 
times gathered in the eold mow 
evenings, to the amusement and s 
faction of both parties. On one oce 
[ ostentatiously pretended to in 
them, making very deliberate pass 
a safe distance from the flame but 
ceedingly swift movements when pass 
through it. This gesture brought 
salvo of laughter and a heartening 


play of ivory teeth and glinting eve: 








IN QUEST OF GORILLAS 


‘rT travelers in Africa we soon cle! 


‘ 


feel an affection for these faith thers ir 
nd amusing creatures, who had commol 
to tollow us wherever 
hem in the great world 
Raven asked them what wet 
s for each of us They 
sown name was Bwana Para (th: 


MeGregor was Bwana Kitoko 


Engle was Bwana Kapatura 





while 1 was Bwana Tupi 


he third of our fou 
on the approval 
is reported to hi 
me have men about me 
eek-headed men and sucl 
ts.”’ Behongo had beautiful 
‘hes and a comforting smile 
felt that he was almost worth his 
ilarv on this account alone. His fort 
as the laundry work, which he did 
ir complete satisfaction. At the Catho 


mission he had learned to read and 





well and could make out a neat 
itemizing the cook’s expenditures for 

od, ete. He went with Mr. Raven on 
>» exeursion to Sit. Nakalongi and did 
excellent work in impressing the people 
f the neighborhood into helping to carry 
he gorilla. We all felt sorry when 
Behongo decided that he had better not 
70 with us on the long journey across 
\friea, as he had a wife waiting for him 
n Uvira and a pair of fond parents who, 
so we were told, were serving a term In 
prison for eating somebody. Poussini, 
eo with 


n the other hand, was free to 








s his wife had gone off with some 
(ly else while he was away and he 
lidn’t have to bother about alimony. 
By far the funniest of our bovs Was he went to a dance at Tsehil 
Dr. Engle’s boy Matambele. He was imitable. His protuberant 
ery slender and immature, with a swell- gracefully covered with a wl 
¢y abdomen, always gesturing with his — shirt and a black vest with sharp 
ng angular arms and slender hands’ which he combined with very 
d pouring out a flood of comical lan- breeches. Dr. MeGregor and | 
age in a high-pitched voice. What 2a a white collar and a bow tie a 
he would make on the vaudeville had trussed him up in these | 
we! He was the politician and finan- shaving mirror so that he could 





THE SCIENTIFIC MONTHLY 





—= 
a 








Photograph 
REAL COMFORT 
all this dazzling array. His rapture was either staring blankly at the mea 


complete when we gave him some franes’ things we were doing (such as 
to buy pombé with. negatives and hanging them on a 


As to the matter of honesty, there were or inspecting our strange appal 


numerous small things about camp that But the gleam of real desire onl) 
our boys could have stolen if they had when they saw a fine, new |) empti 
wanted to, as it was impossible to keep can or a discarded razor blade 
watch all the time. But we never missed The natives at Tschibinda const 
anything, not even franes or half-franes, made use of a remarkable impl 
of which we had to keep a large supply called a ‘‘mgoosu,’’ which enabled 
to pay the porters with. We did not at- to clear a path quickly even throug 
tribute superhuman virtues to them, how- thickest underbrush. On the e1 
ever, and took reasonable precautions long wooden handle was a shaft o! 
against thrusting temptations before iron, having near the lower end a 
them. one-sided blade, and beyond this 

I am bound to admit that the natives tip a small crescent or sickle with s! 
of Tschibinda, so human and yet so un- concave edge. <A quick swish of t! 
like anything we had known, derived plement while using the sickl: 
equal amusement from looking at us, would cut through all thin vines 
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a smart ¢1 
would eat into 
rancl | bought one 
nts from a native and 
through the jungle 
urcamp. The top of 
in most places wa 
rong about 
a black 
; ise of direction 
STLV didn ‘t have 
aay I came to a place very neal 
amp, Which with a moderate amount 
vork gave me a beautiful ‘‘jungl 
tudio.’’ There was a ‘‘rotunda’’ wit] 


itural opening in the center, draped 
| 


TRAIL IS MADE BY ELEPHANT 
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FERNS NEAR MY 


wrong season for snakes; at any rate, I 
never saw one in all the many days that 
1 was rambling about in the jungle and 
forest. Leopards there might be, per- 
haps, down in the open fields far below 
us. We could sometimes hear them vow- 
ling at night. Gorillas, unfortunately 
for me, didn’t care for that kind of place, 
which was too near to human dwellings, 
but preferred to roam in the forest be- 
hind it. The buffalo, a really dangerous 
animal, was excessively rare in this 
locality. In all his wanderings in the 
neighborhood, Raven saw buffalo tracks 
only once. Elephants appeared once or 
twice in the vicinity but all too briefly. 

In fact, the conventional idea of 
Africa as a place swarming with dan- 
gerous animals, big game, venomous 
snakes and cannibals, was contradicted 
by experience on every day of our 


Photograph by BE. T. Ene 
JUNGLE STUDIO. 


travels on that continent. These 


still exist but in a rapidly din 
number of localities, while by 


most dangerous creatures are, as : 


the amoeba of dysentery, the t 


,° 


and the invisible hosts of pat 


bacteria. 


The small mammals, birds an 


} 


‘ 


of Tschibinda were also of cons 
zoological interest We had bee 


only a short time when some 0 
of a ‘‘mele’’ (taupe) that dug 
in the fields. As true moles 
found anywhere in Africa, we s 
that some other kind of anin 
sumably a rodent—was passing 
as a mole. Soon the natives br 


lit 


la 


a succession of these ‘‘moles,’’ 


were mole-like in a general way 
the body stout and short, hea 
eyes very small, fur very fine. 


d 
But 
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completely from moles in hav Ing 


ce head with greatly enlarged 


incisors, by means of which 


al eaSliv cut the stout r 


ted the soil. The front paws were 


well developed claws but no 


as in the true moles Me 
nt cinemas 


some excell 


’ , } 
Creornucnhus “as 


+ 


and enawed 


litch and then quic!l 


and much rarer 
Was a northern 
ft South and 
One living specimen of 
ittle animal (Chrysochloris) was 
G in by the natives and we studied — collec 


ts movements with keen interest It 


Paniililes 


s a short round tailless body Madagascar 


al head and beautiful soft 
vives rise to diffraction colors 
trast with Georhychus, its front teeth authors 
minute and delicate and instead of digging, 
them to dig with, it depends upon _ the tenree fam 


rreatiy enlarged claws of its forefeet. are undoubted 


which it can dig trenches and tun But Dr. Robert 
nels with amazing celerity. anatomist and 
‘he occurrence of this animal in the Africa, h 
n of Lake Kivu, so far away from 9 of Jacobson 


headquarters of its family, brought 
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YOUNG GENETS 


the tenrees, 


widely different from that of 
and he therefore concludes that the 
¢olden moles are not, after all, related to 
the tenrees. Most students of the prob- 
lem will, however, be inclined to con- 
elude that this one conspicuous differ- 
ence, to whatever it may be due, is far 
outweighed by the many deep-seated and 
peculiar resemblances that seem to tie 
the golden moles in with the tenree 
family. 

Another species of animal that was 
brought into camp at Tschibinda by the 
natives was a genet, a small carnivore, a 
member of the civet family ( Viverridae 
At the present day this family ineludes 
such interesting animals as the suricate 
of South Africa, a friendly little beast 
immortalized in Olive Schreiner’s ‘‘ Story 
of an African Farm,’’ the mungoos of 
India and Africa, famous for its attacks 
on poisonous serpents, the genet of 
Europe and Africa, and the civet of 
Africa, whose glands yield the base of 
many perfumes. In Madagascar the 
family has many representatives, vary- 
ing from small genet-like forms to the 
eat-like foussa. Long ago in the days of 
the four-toed horse (the Eocene epoch of 
the Age of Mammals) there was a family 


of carnivores i furope 
America, in some of which, nai 
ravus by the late Professor ) 
jaws and teeth approached 
existing civets and genets 
beautiful little genet kittens w 
brought to us alive in 
Tsehibinda were thus the h: 
representatives of this ext 
ancient family, so it is no wor 
studied them with keen interest 
gray fur bore dark, somew 
spots which tended to be arr: 
complete longitudinal streaks 
the pattern which is genera 

to have given rise to the more sp 
fur patterns among the eat 


vores, such as the sharp transvel 


of the tiger, the circular broke 


the leopard, the uniform ¢ 
and pumas. Our little genet 
interesting in having their 
retractile, that is, intermediate 
the non-retractile claws of 

fossil carnivores and the fully 
claws of the cat. Unfortunat 
spite of Dr. MeGregor’s kind, if ! 
ministrations of milk, they did 1 
long, but we carefully injecte 
bodies with preservative fluids s 
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be valuable documents for fu- able power of 
itomical study fly, taking ca 
her curious carnivorous mammal out thei 
binda was a polecat (Ictonyr 
belonging to the great family of which 
tins, weasels, ferrets, badgers and into th 
The body was remarkably elon- afraid 
ind evlindrical between the shoul- tures 
nd the hips. The head was also _ relies 
cylindrical, provided with short their ancestors were 
and excessively strong shearing with the dinosaurs, as 
The limbs were short, stout and certain fossil Jaws and 
awed, so that the animal seemed The birds 


able to pursue the digging rodents — tremely 
heir holes and kill and eat them As I sat in 
mammal also belongs to a very tered and ser 
family which had many repre- me in my 
tives in the fossil-bearing forma My respect 


f Europe and North America. It creased daily as 


ds another example of the faunal it was to identify an 


hip of modern Africa to that of witha particular bir 
ent Europe and Asia. ‘stay put’’ long eno 
Aside from a few small lizards the rep- sure which was wl 
f Tschibinda were very inconspicu- songs that could compare 
ith the brilliant exception of the the songs of our thrushes 
on. These highly curious lizards the Africans wore brilliant 
night occasionally be seen clinging tothe made up in quantity 
vines and branches by their clamp-like lacked in quality 
ands and feet, very slowly pulling them brilliant bird I saw 
selves along with elbows and knees sented a curious suggesti 


widely extended. They have the remark- ming-bird, with its whirring 
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NATIVES COVERING FRAMEWORK OF 





HUT WITH A THAT 


LEAVES 


descent blue breast and scarlet throat 
band Mr. Raven tells me that this was 
one of the sun-birds. 

During much of our six weeks at 
Tschibinda MeGregor and Engle took 
and developed a great many cinema and 


still photographs. They also had an ace 
cumulation of negatives from the earlier 


part of our journey and they felt that 
it was advisable to develop and fix the 


negatives in the field in order to protect 


them agall st 

ind hot climate of 
° 1 

which we were 

ingly they had the 


porary dark-room, in 


scribed above Many wer 


pected difficulties they enc 


ingenious were their meth 


coming them, but to tell of ; 
require a chapter by itself 
7 


} 
i 


( 


| 
i 


~ 





THREE QUARTERS OF A CENTURY OF 


MEDICAL PROGRESS 


By DAVI 


t OF STOR 


D 


OF 


} 


years ago the 
brilliant 


emerged 


status of 


Medicine 


from the 


VENTY-FIVI 
ine was not 
fully 
and 
to build a 


knowledge oT 


not vet 


ative era lacked the founda 


real science 


} upon which 


medicine, namely, a 


ISeS Pasteur was at work, but 


esearches had not vet greatly fruct 
field 


reticent 


medical Nevertheless, an in 


Seotel () iaker 


nking and a young German country 


Was 


rious, 


loctor was also thinking alone new lines 


ese men, Lister and Koch, with Pas 


ir, inaugurated the new era in whiel 


» this day we have our being We are 
t content with a mere study of svmp- 
oms; we are not satisfied to classify 
liseases On superficial landmarks as was 
Linné, Sauvages.’ 
We look for causes 


willing to call a disease 


that medical 


| by his followers. 


ne hy 


nd are rarely 


entity unless we have fathomed its 
se, though not necessarily its specific 


ise That 
Pasteur and to Koch. 


rational attitude we owe 
In the period with which we are con 
erned many causes of disease were dis- 
vered—anthrax, wound infection, the 
pticopyemia of older writers, cholera, 
berculosis, tetanus, meningitis, pneu- 

la, malaria, syphilis, African sleep- 
y sickness and a number of others. In 
e first flush of enthusiasm created by 
hese epoch-making discoveries the germ 
as raised to an all-important position 
practically the sole factor in disease 
t in recent times the older idea of 
stitution has again come into medical 


a 
rhe 


t can only grow if it falls on proper 


sciousness. germ iS necessary, 


different dis 


into classes, 


2 400 


botanical-wis¢ 


vages enumerates 
irrange¢ 


genera and spe cles, 


RIESMAN, M.D., Sc.D 


and 


announced 
the period 
Chemist 
enormous 
tion o 
STUCLIEeS 

mv eal 
untoucha 
spona ly 
breat} 
urethila ana 
purpose 
urea, Calc 
present 
chemist 
these tests 
Stracting 1 


And, 


methods hay 


Marve mars 


heen ( 


these tests with mere 


W asse 


Blood euitures ana 
agelutinat! 
genre, may mentioned 


While organic chemist 
have had its birth in 1828 w 


synthesized urea, 1tS vreate 
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fall largely in a more recent period. At 
first analytical, chemistry soon became 
synthetic, its magical activities resulting 
in the preparation of dyes and drugs 
and of substances which were supposed 
to be produced only in the laboratory of 
nature, like adrenalin and some of the 
vitamins. Among the triumphs of chem- 
istry is the discovery of hormones, the 
impetus for which was given by Bayliss 
and Starling in 1902. Not only are the 
hormones of great importance in nearly 
all vital processes, but they also show 
us with what minute quantities nature 
can work large results. That amazing 
little organ, the pituitary body, prac 
tically of no known significance in 1860, 
is capable of secreting at least eight dif- 
ferent active substances,? among which 
those concerned in the sexual cycle are 
the most recently discovered The dis- 
ecoveries are coming so rapidly that it 
is difficult to keep them in order in one’s 
mind. How little we dreamt that the 
pituitary gland played so important a 
role in the sex life. Perhaps investi- 
gators are complicating the subject by 
postulating so many interacting hor- 
mones—nature, after all, may work more 
simply. The small parathyroid glands, 
which until 1880 were overlooked, are 
also marvelous; they control to a large 
extent the calcium metabolism of the 
body The use of the hormones as thera- 
peutic agents has been another tribute 
to the immense power of chemistry. 


Collip’s discovery of antihormones, while 


at first confusing the picture we had 
formed, may help us to explain a num- 
ber of hidden facts. 

To the triumphs of chemistry belongs 
chemotherapy, the synthetic production 
of powerful therapeutic agents with 
which the name of Paul Ehrlich is in- 
dissolubly connected That chemistry 

Dodds and Noble (Nature, May 11, 1935) 
have described a new substance obtained from 
the posterior lobe which is capable of inducing 
macrocyti anemia and gastriu hemorrhage in 


rabbits. 


has also given us poisonous g; 


powertul explosives is but anot] 


tration of the Ormudz and 


Some of the great d 


principle in human affairs 


ISCOV erles 


istry do not seem to have an in 


application to medicine, but t] 


not prevent their possible usef 


the future Heavy 


water ¢o) 


hvdrogen of atomic weight 2 a1 


have biologic properties. It has 


us to give up the original ide: 


immutability 


the chemical elements 


and unitary chat 


The 92 


represented by about 250 isotope 


of 


pre WeSSeS 


which may play 


a role 


The last sixty years hi: 


witnessed the discovery of a nw 


elements prey iously 


missing 


‘ 


periodic table, so that the list of 
and if the 


is almost complete ; 


the voung Italian physicist Fern 


stantiated, there may 


be 93 e 


perhaps more, these last comers 


however, artificially produced 


One other chemical triumph s! 


mentioned, namely, the discovery 


mins. 
in 


Their existence was first sue 


1841 by Dr. G. Budd, an Ar 


physician, but his suggestion b 


fruit. Sir Gowland 


lopkins, 


Eijkman, Fraser and Stanton, Hes 
Collum, Mellanby, Chick, Wind! 


some of the men and women to w 


owe knowledge of these subtle subs 


which in infinitesimal amounts 


their indispensable action on the 
F 


One ten-thousandth 


ealeiferol added to an 


will sustain the life 


of 


abe 
a miiilg! 
inadequat 


a rat that 


otherwise succumb on such a diet 


IS 


sparing ways 


a further illustration o 


clined to think that 
Samuel Hahnemann. 
The beneficial effeets of sun 


the human body, known from 


¢ 
I l 


One might almost 


these facts 


+ 
? 


memorial, find their explanation, 


? 
t 


least, in the power 


( 


if the ultra 
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ravs to activate certain vitamins other- 
W ise inactive. 
The isolation and synthesis of various 
rmones and vitamins by laboratory 
rkers has been a steady aid to thera- 
itic advanee. It was only after the 
mistry was known that the close chem- 
relationship of many of these vital 
stances was fully realized. They 
m to be formed in nature, almost as 
n some chemist’s plan, out of the same 
ecular brickwork. 
Practically within the last year it has 
n shown that substances no less im- 
portant to the body than cholesterol, 
vitamin D, the female ovarian hormone, 
the male testicular hormone, the embry- 
nie organizer hormone (on which Need- 


ham has done such startling work), the 
bile acids and the cardiac stimulants, 
such as digitalis, are compounds built . 
around the phenanthrene nucleus. science t 
Phenanthrene and its isomer anthracene We may confi ) 
nsist of three linked benzol rings and _ its progress will redoun 


are common constituents of coal tar. tage of icine 
‘heir interest for us until recently was While the 
iefly as the chemical keystones of the  eries of tl 
dyestuff industry. the at 
It was not long before an even more stant 
provocative discovery was made. By  transmuta 
laborious processes of purification and MRutherf 
analysis it was found that the potent wave-mec] 
cancer-producing substances in tar had 
the same structural foundation as this 
group of vitamins, hormones and bile- 
products. These researches make it both 
easy and attractive to think of cancer as and intensively 
some profound metabolic disturbance of by Millikan, Com 
cholesterol and bile acid chemistry. and others, seem to pass 
Medicine has also made use of the hou ir being aware of 
advances of physics, the most important _ th netrating power of the 
in this field being the X-ray. Perhaps is greater than that of any other radia 


ton, Swann, 


f 1) 


this is the most isnportant of all discov- tion known, only a very few 
eries applied to medicine in modern each individual day by day. 
times. I need not dwell upon the signifi- not they produce any effec 
cance of Roentgen’s discovery. In diag- our present knowledge. 

nosis it is indispensable; in treatment it I shall now take up matters more 
is of great service, Since 1913 when its strictly medical. When Meyer of Copen- 


} 


nature as a form of radiation was re- hagen made the discovery of the signifi- 


+. 
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thereby laid the the disappearance « 
’ children’s health ‘entral Americ: 


. . 
cal rortunes., uta 


rk of Pasteur, The part 
I need not dilate upon _ transmissior 
importance for di- by Zinsser is a f 
Althoug! what later time. 
rformed the first ovari diseases such t1 
were few and _ but not proved. 
ra of antisepsis. Viruses as a cause 
my in this country ; 
1 Parker, but covered at the end of the 
Reginald Fitz of Boston wrote y. To the virus diseases 
| paper on ‘‘Perforation of smallpox, vaccinia, psittacosis, 
did the operation of paralysis, lethargic encephal 
my, so life-saving and so and mouth disease babl) 
‘or the surgeon, come to be an__— pox, yellow fever and herpes, as 
everyday event. a number of diseases of animals 
urgery has other triumphs. The is still a good deal of discussi 
bladder is no longer the noli me nature of viruses. They 


4 


re that it was in the days of my smaller than bacteria—the virus 


The Graham-Cole test of chole- myelitis is estimated at 10 n 

eystography has given to the operation approximates the size of a prot 
a much surer basis than it had before. cule.® 

Urology, formerly a minor and hardly The viruses are filtrable and 
respectable specialty, has in our time’ exceptions are invisible with tl] 
become an important scientific branch of scope. So small are they that 
surgery, the devotees of which have _ tion has arisen whether they ar 
cause to be proud of what they have organisms at all. Some believe t 
achieved in hardly more than a genera- originate in the host, but the best 
tion. Here, too, the X-ray has been of authorities are of the Opinion t 
signal service as well as several special are self-propagating microorganis 
chemical tests discovered within the A filtrable agent in many resp¢ 
twentieth century. sembling viruses of animal diseases 

From the end of the eighteenth cen- bacteriophage discovered indepe1 
tury onward we find occasional sugges- by Twort and by d’Herelle. 
tions in the literature that diseases might Great advances have been mad 
be conveyed by insects, but it remained knowledge of the physiology of 1 
for our own time to prove this with re- and nerve. Since Du Bois Revm 
sults beyond all expectations. Beginning had been customary to regard at 
with Manson’s discovery in 1879 of the a mere wire, passively transmitting 
transmission of filariasis by the mos- trical impulses to various organs 
quito, we have that of Theobald Smith museles. Its only intrinsic property 
of the tick transmission of Texas fever thought to be resistance to this cu! 
of cattle, in 1892; three years later as shown bv a wire. Since the 
Ronald Ross discovered the malaria the centurv the work of Parker. 
organism in the mosquito; in 1899 Reed, Gasser. Gerard and others has c 
Carroll, Lazear and Agramonte demon- this notion completely. The nerve is 
strated the mosquito transmission of 8 One my equals one millionth of a n 
yellow fever, the ulterior consequences The smallest bacteria have a diameter 
of which were the Panama Canal and mu. 
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but has a very 


» site of the nerve endings. 
vy, as the nerve fibers produce acet) 
ne or adrenalin-like substances, Sir 

nry Dale speaks of them as cholin- 
rgic and adrenergic. 


Not only has the newer nerve physiol- 


ogy revealed electrical activities and 
chemical changes in nerves carrying im- 
pulses that were scarcely suspected a 
few years ago, but lately by ingenious 
apparatus electrical forces have been re- 
vealed in the brain. It 


appear as if all vital processes were in 


living would 
he last analysis electrical. 

Cerebral localization has been greatly 
advanced since the days of Broca. This 


is led to earlier diagnosis of brain 


} 
lesions and the more successful surgical 
treatment where such treatment is indi- 
cated. 


A striking reversal in ideas has also 


eurred in our explanation of muscle 
contraction. The energy for muscle ac 
tivity produced, so our fathers 
thought, by the burning of sugar to 
lactic acid and carbon dioxide. Now we 
know that the energy of these reactions 
is produced as heat several seconds after 
the actual contraction is over. Where, 
then, does the energy come from which 
we can transform into muscular work? 
A large number of substances take part 
in the process. The following polysyl- 
labie compounds have been found: Hex- 
ose diphosphorie and monophosphorie 
acids, glycerophosphorie acid, phospho- 
glycerie acid, adenylie acid, phosphoric 
and pyrophosphorie acids, phosphagen 
or creatine phosphoric acid, pyruvic 
acid, methyl glyoxal, glyceraldehyde, di- 


was 


PROGRESS 


imp rtal | 
has reduced and a 
phoid fever and the in 
of childhood; control 
malaria, of | 

Nothing 
than the campaig 


typ 


disease, of 
low fever. 
In the case of 
theria, 
the 
to the genera 
duce these diseases almo 
to the vanishing 
The health of 
the 


Prenatal care 


vaccination, imn 


Schick test have add: 


| hygienie 


point 
the 
become coneern of 
likewise is an ¢ 
within the mem: r") 
It seems that we ha’ 
immensely in everything t!] 
the 
human 
economy 


has come 
living. 
protection and 
life, except in 
and in the 

The p litieal doctors 
national health up to a rece 
eorrectly diagnosed 
treated 
Nor have these same states 


neither 
] 


quately the sick 


ventive measures they might 


prol nea 


from medicine for the preventi 


| . 
hydroxyacetone, and the end is not yet. 
The Spanish-American war brought 


Great advances have been made in our 
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its train a terrible epidemic of typhoid 
fever but also and as a consequence a 
totally altered status of the army doctor. 
Line officers who had looked with con- 
tempt upon the ‘‘Saw Bones’’ of the 
Army realized that the modern doctor 
knew more of sanitary science than the 
general, and that by accepting his advice 
the health of the army would be pre- 
served. This change in attitude was cer- 
tainly noticeable in the great war. 

In treatment the advances have also 
been breath-taking. I have alluded to 
antitoxins; many coal-tar products have 
been discovered that are useful in reliev- 
ing pain—we can scarcely do without 
them. We have salvarsan and other 
chemotherapeutic agents, insulin for dia- 
betes, and liver therapy in pernicious 
anemia, a disease that until 1926 had 
proved invariably fatal. It would ap- 
pear that the active principle or prin- 
ciples upon which the efficacy of liver 
depends will soon be isolated—another 
triumph of modern chemistry. 

Blood transfusion should be mentioned 
in this connection. It is an old method, 
but it fell into disuse because of its 
dangers. But since Landsteiner’s fun- 
damental discovery of blood groups and 
through a number of technical advances, 
the dangers have been so minimized that 
blood transfusions are daily occurrences 
in large hospitals. 

One of the most important contribu- 
tions to scientific treatment is the con- 
cept of focal infection. While there are 
obscure references to the subject in the 
writings of the French surgeon Petit 
and in those of our own Benjamin Rush, 
it was not until Frank Billings and 
Edward C. Rosenow developed the idea 
that it became part of medical conscious- 
ness. It must be admitted that millions 
of sound teeth have been sacrificed on 
the altar of focal infection and many 
other unnecessary operations and pro- 
cedures have been done, but that does 
not lessen the value of this great Ameri- 
ean contribution to medical practice. 


There is one therapeutic adva: 
which came about so gradually, so uw 
matically, that it might easily be 
looked. It is the disappearance of 
nauseous polypharmacy that had 
bequeathed to us by the Middle 
To be just I must give credit for 
largely to the disciples of Samuel Ha 
mann. Homeopathy has had a tot 
negligible share in the progress of s 
tifie medicine, but the palatability of 
drugs, whatever their actual efficacy, 
greatly influenced the art of prescribi 
of the regular profession. 

Technical advances are legion 
have redounded to the special advant 
of medical diagnosis and of surg 
There are, for example, the methods 
removing foreign bodies from the 
passages, means for the inspection 
internal cavities, the blood press 
apparatus, the electro-cardiograph, 
basal metabolism apparatus and ma 
others. 

The study of reflexes, which is of 
ealeulable value in the diagnosis of 1 
vous diseases, is also something that | 
come into use in the last half century. 

Advances that can scarcely be 
estimated have been made in anesthe: 
In my early days the anesthesia 
nearly as dangerous as the operatio! 
self. Now all that is changed. In addi- 
tion to ether and chloroform, the latter 
rarely used in this country, we have nev 
chemical anesthetics as well as gas anes- 
thesia, spinal anesthesia, local anesthesia 
with cocaine and its derivatives, a 
infiltration anesthesia, which since it w 
first proposed by Schleich in 1890 
come into greater and greater use. 

Unfortunately there remain a num! 
of diseases that are as recalcitrant 
treatment as ever—leukemia, multip! 
sclerosis, paralysis agitans, cancer of 
internal organs and Hodgkin’s disease 

I am not sure whether the addition of 
new disease can be considered an 
vance. Nevertheless, the recognition of 
such diseases is creditable to medicine 
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MEDICAL 


It is not necessary to mention all the 
diseases that have been added to our 
nosology in the last 75 years. I shall 
name only a few—Vincent’s angina, 
trench fever, infectious jaundice, para- 
typhoid fever, botulism, undulant and 
abortus fever, lethargic encephalitis, 
tularemia, psittacosis, pneumoconiosis, 
agranulocytosis, infectious mononucleo- 
sis, coccidioides granuloma and acro- 
megaly. 

Psychiatry or the study of diseases of 
the mind was one of the last branches of 
medicine to feel the fructifying effects of 
modern science. Living in a cloistered 
atmosphere the psychiatrist was con- 
cerned mainly with classifying mental 
diseases and administering such meager 
treatment as he knew. On the outside, 
fuori le mura, men were busily studying 
the mind by new methods, and these 
methods have done more to clarify the 
activities both of the normal and of the 
diseased mind than all the studies since 
the days of Benjamin Rush, the first 
American to concern himself with men- 
tal aberrations. The work of Freud, 
Jung, Adler, Alexander, whatever one 
may think of its therapeutic value, is 
beyond doubt of enormous significance 
for the understanding of the normal and 
the abnormal human psyche. And the 
terminology created by psychoanalysis 
—complexes, inhibitions, frustrations, 
superego, sublimation—has become an 
integral part of all civilized languages. 
General literature has absorbed the 
newer ideas and industry has applied 
them to its workmen, the army to its sol- 
diers, and colleges to their students. 

Perhaps the greatest advances of all 
have been in the domain of medical edu- 
cation. The extension from a two years’ 
course or the apprentice system to a three 
years’ course and eventually to a four 
years’ course, the disappearance of pro- 
prietary schools run for profit, the in- 
ternship, the laboratory, state boards of 
examiners—all these advances have been 
of immeasurable benefit to medicine and 


PROGRESS 


to the public . »] o the 
Same category are the great research 
institutions of which the Rockefeller 
Institute for Medical Research is an ex- 
ample. The Mayo Clinic, a_ typical 
American product and deserving to rank 
as the eighth wonder of the world, has 
also been an important factor in medical 
education. 


In the education of medi 


al men the 
medical journal occupies a prominent 
place. There are too many journals, but 
on the whole that is : 
too few. The America 


tion and its Journal hay 


factors in improving medical 
in educating students and 


I 
I have one complaint t 


regard to medical educati 

long. I do not mean t 

mc: 'eal course itself is to 

the one or two years’ internsh 
be shortened or abandoned; it 
medical course that takes 
the present time a student 

the practice of medicine 

twenty-eight or twenty-nine years of age 
and it takes a few years thereafter for 
him to make a livelihood. This imposes 
a great burden upon the parents. The 
principal way of shortening this is to 
speed up primary and secondary and 
college education. The stu ly of medi- 


} 
‘ + 


eine should be begun at not later than 
twenty—Laénnec began at fourteen and 
a half years. There is no reason why the 
college course could not be shortened to 
three years, and the high-school course 
also. 

I can not refrain from saying 
about the full-time system of 
teaching, the introduction of which into 
medical education we owe to Abraham 
Flexner and the late William H. Welch. 
The ideal underlying this plan is cer- 
tainly correct, namely, that the teachers 
of medicine should give a large part of 
their time to the job of teaching. When 
many of us were in medical schools, the 
professor of medicine and the professor 
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of surgery were busy practitioners and Both did obstetrics and the su 
had little time for their pedagogical usually also practiced medicine. 
duties. It isa question, however, whether first specialist probably was the op 
the extreme academic method advocated mologist and he was looked down 
by some educators is the best. At any as being unethical. What a chang 
rate, there should be on every faculty a come over the picture. Medicine is s 
group of clinical teachers who are prac- up into almost countless specialties, 
ticing extramurally and can bring to one organized into a closed society 
the student a point of view that no intra- one with journals and text-books 
mural teacher can bring. Such clinical own, each one thinking that it is the: 
teachers should have proper faculty important branch of medicine, a: 
standing and academic honors as well as more and more ignoring every ot 
salaries commensurate with their abili- partment of the healing art. W 
ties. Such men whom we might call part- a sense such splitting up is regret 


time teachers are necessary if the student in that it narrows medical practit 
is to get a complete picture of medical nevertheless it has resulted in 
practice. advances. The most recent split-u 
Trained nursing belongs to the ad- cardiology, allergy and angi 
vances of medicine. Trained nursing diseases of the blood vessels. N 


had its origin in Germany, was improved them is really a specialty; it 
in England and perfected in this coun- undegtspod by every practici 


try, where it began but little over fifty cian, but because men have 


t = 


years ago, yet it has achieved triumphs _ themselves exclusively to them, a 


all expectations. No one can _ have been made that could not we 
» the statement that the American been made otherwise. The ana 


| go on, for 


nurse has no peer anywhere in process, I believe, wil 
ld. sis is not possible, the individual 

Social service is also a medical ad- are too vast. 
vance belonging to our time. It is an A subject that is probably as 
indispensable adjunct to medical treat- the practice of medicine itself is 
ment in hospitals and out-patient depart- medical economics. Yet at no 
ments. history has it occupied so promi 

Besides the trained nurse and the place either in medical conscious 
social worker there is a third female in the lay mind as now. Should 
adjunct to medical practice that did not clude it among the advances of n 
exist in the last century, namely, the cine? The answer depends on our | 
technician. If it were not for her the of view, whether we are social-mind 
time-consuming laboratory studies that individualistic in our Weltanschau 
are now so universally made would not It would carry me too far afield 
be possible, for the doctors never could were to discuss this subject, which s 
find time to do them. Furthermore, to have divided the medical profess 
much of the research work would be as states rights and slavery divided 
hampered if there were not technicians nation seventy-five years ago. Per! 
to do the simpler things. it will require something like a 

Seventy-five years ago there were two war—of words and ideas—to set 
branches of medical practice—medicine the question, and when settled the 
and surgery. The surgeon did every- come may perhaps be ranked by fut 
thing that could be done with the knife historians among the greatest advair 


and the medical man did everything else. of all in medicine. 





AUDITORY PERSPECTIVE 


By JOHN MILLS 


TELEPHONE LABORATOR 


PERHAPS you are reading this article 
artificial light. Even under the best 


‘onditions light is not uniformly dis- 


ted and areas equally dis 
source are not equally 
A quick glance around a room 
ther or not that is so. 
eye a comparison is made 
tness of similar surfaces. So natu- 
ral is such a Judgment that if one picks 
p a book in an irregularly lighted room 
nstinctively turns or moves to a posi- 
of more adequate illuminati 
An ocular comparison of thi 
ible only when the in 
from the lamp 
nt during the series of 
1 can not be sure t! 
is dark 


from ons 


er than : 


essary 
surfaces which are 
similar in texture an 


he angle at which they reflect to the 


observer. 

Instead of light let there be a source 
of sound. It is now impossible from a 
single position to draw any conclusion 
whatever as to the distribution of the 
sound. The only way a comparison can 
be made is by placing one’s ear succes- 
sively at the locations which are to be 
compared. Since this is awkward and a 
human ear is not a good measuring in- 
strument for a series of determinations 
of acoustic power, it is usual to employ 
in electrical ear. A microphone can be 
mounted on an arm, or boom, to swing 
around the source of sound; and the 
‘urrent can be recorded continuously as 
its position changes. In that way the 
sound intensity ean be obtained for each 
angular degree around the circle. 
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same distance from the speaker. There 
would be obvious box-office advantages 
to a system which could deliver to all 
seats alike; but there is another aspect to 


be considered. 
What a loudspeaker can deliver so im- 
partially must first be collected by a 


microphone. This electrical ear picks up 
the same sound as would a one-eared 
listener in its place. When the source of 
sound is a soloist, microphone and mon- 
aural listener are at no disadvantage as 
compared to a binaural observer. This 
is true also, of course, whenever the 
music arises from a group of sources, as 
for example a band, provided it is far 
enough away. For an orchestra in an 
ordinary auditorium, where the instru- 
ments are distributed throughout a con- 
siderable angle, the binaural listener has 
the advantage. He can detect the direc- 
tion of the individual sources. 

Aural localization of the direction 
from which a sound comes has its physi- 
eal basis in the different effects which 
the wave produces in the two ears. One 
of the obvious differences, but one usually 
of least importance, is in the time of 
arrival of the wave at the opposite ears. 
When one hears a short sharp sound, like 
a tick or click, he tends instinctively to 
turn toward the side on which it was 
heard first. 

Another difference, which is par- 
ticularly important when the sound is 
complex, is that of quality. The high- 
frequency components of a sound are 
propagated in short waves. For ex- 
ample, at ordinary room temperature the 
wave-length of a pure tone of 1,134 cycles 
is one foot; of 2,268 cycles, six inches, 
which is about the shortest distance be- 
tween ears, and of 8,000 cycles, a compo- 
nent of some speech sibilants, only one 
and three quarter inches. Whether or 
not a wave train casts a sharp shadow 
depends upon the size of the obstacle as 
compared to the wave-length. Just as a 
pin point will form a shadow to a light, 
so objects as small as the human features 


will shade from a radiation of 
pitched sound. Listen to speec! 
one ear and notice how much mor 
10unced are the consonantal s 
when the speaker faces the ear a: 
short waves have direct access 
eanal. Because of such effects, w! 
listens binaurally to complex s 
from elsewhere than directly ahe 
behind, the overtone quality is b 
be different at the two ears. 

For the middle range of audib! 
quencies, for which the wave-lengt 
larger and the shielding can ne 
complete, the head itself will 
enough to make appreciable differe: 
loudness at the two ears. Imagi: 
observer, with his left ear plugged 
a source of steady sound swings : 
his right side from directly in 
exactly behind. The loudness ine: 
until the source is almost opposit 
right ear; then drops; about three « 
ters of the way around it falls s 
below the value it had when the s 
vas straight ahead. When the 
ment is tried by stopping the right 
instead of the left, but moving the si 
as before, the loudness decreases 
rapidly because the head then acts 
shield. It reaches a minimum whe! 
source is about opposite the right 
and gradually increases, ending at 
same value as it did for the right ear 

In binaural hearing each ear fur 
as just described. The more nearly 1 
sound is directed into one ear, the | 
it seems to that ear and more 
equally weaker to the other. For sp: 
the difference in intensity may ec 
spond’ to a power ratio of ten to one. 

When the sound is of low freque: 
and is not rich in overtones on the | 
of which quality differences may b: 
ceived, its wave-length is so large as « 
pared to the human head that there is 
shielding and no appreciable differ 


¢ 


if 


1 For more complete data see the chapter 
titled ‘‘Plots and Graphs’’ in ‘‘A Fug 
Cycles and Bels.’’ 
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in loudness. This is particularly true 
for pure tones below about middle C. 
In that case the source cannot be located 
hy unaided ears. The sound lacks direc- 
tion and seems to pervade the surround- 


space. 


ine 
Localization, however, is possible by 


utilizing a pair of electrical ears with 
greater separation than is human. Two 
microphones may be mounted at opposite 

is of a long rod, arranged to swing on 
, pivot at its center. The microphones 

nnect respectively to right and left 
head-receivers. In the simplest case, the 
rod with its electrical ears is turned until 
to the listener the sound seems directly 
shead ; the 
microphones will be at right angles to the 
This fundamen- 


then the line connecting 
lirection of the sound. 
tal principle was employed in the world 
war in the location of airplanes in flight. 
There is no shielding, however, and the 
localization is due to the difference in 
time of arrival of the successive conden- 
sations at the two electrical ears. There 
is, in other words, a difference of phase 
at the two microphones when the sound 
arrives obliquePy. 

Human ears, when sight or the sense 
of touch also do not supply evidence, can 
be completely fooled as to direction.’ 
Imagine a small stage on which, RU and 
LU, are two loudspeakers concealed by a 
front drop. The listener occupies a cen- 
ter seat a few rows back. Current for 
the speakers comes from a single micro- 
phone offstage, but the output of each 
speaker is separately controlled. <A solo 
artist is before the microphone and the 
loudspeakers are set for equal volumes. 
To the listener the soloist is unmistak- 
ably just behind the center of the cur- 
tain. Next, the output of one speaker is 
gradually increased, while the other is 
decreased. The artist apparently is mov- 

* An early illustration was ‘‘Oscar’’ in the 
Bell System exhibit at the 1933 Exposition in 
Chicago, which is described in the chapter on 
“*Extensions of the Senses’’ in ‘‘Signals and 
Speech in Electrical Communication.’ 


ing beh 

intense 

about 

will wa 

and then: 

move him to tl 
A more 

tained w 

supplied 

A portion 

laid out 

Un a 


widely separat 


phones. TI 


eurtained 
tne 
the mier ph mes rece 


changes 
output, his image will move 
All 
are thus reproduced in their s] 


; ' 
sounds on the 


ingly. 


tionships. 


mm) l : ° 
Through the application 


eiple of binaural audition, 

utilization of high-quality micr 

and loudspeakers, it is possible 

duce with essential illusion an orchestra 
performance. Somewhat better 
as to location front and back, is obtains 
when three ch: 
the 


there is provided for 


two ju 


a third and centrally placed m 


| 


illusion, 


7 


l 


which is connected to a loudspeaker mid- 


two. Thi 


channel is also particularly advant: 


way between the other 
when vocal soloists are to be ace 
by an orchestra. 


1 
} 


It was this three-chan1 
used the first demonstra 
reproduct 
That t 
making the 


times 


iti SYSLt 


was in 

transmission and 

tory perspective. 
in oth: secede 


mut 16 


UGsSpcCarv 


i 


l 
from the 
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April 27, 1933, under the auspices of the 
National Academy of Sciences, before 
whom at an earlier meeting there had 
been presented a technical discussion of 
the method and equipment. The demon- 
stration marked the conclusion of a series 
of telephonic researches in which Dr. 
Leopold Stokowski and the Philadelphia 
Orchestra had generously assisted. In 
Constitution Hall in Washington a large 
audience of music lovers and scientists 
listened to the reproduction of a program 


rendered by th 


e orchestra in Philadel- 
phia under the leadership of Associate 
Conductor Alexander Smallens. Trans- 
mission between microphone and loud- 


} 


speaker was over specially arranged 
telephone lines. The electro-acoustical 
system was demonstrated later at Phila- 
delphia, with the orchestra playing in 
an offstage room; and still later in 
New York City before various engineer- 
ing societies, with another and smaller 
orchestra. 

The original demonstration was cer- 
tainly an historic occasion from the 
view-point either of music or of electrical 
communication. Although it was a com- 
plete presentation of the new instrumen- 
talities which science had-made available 
to musicians, the emphasis was not upon 
how the electrons went around but upon 
the heights to which they could carry a 
listener. Representative selections from 
Bach, Beethoven, Debussy and Wagner 
were interpreted by Dr. Stokowski. For 
that purpose the dial controls of the elee- 
trical equipment were located in a first- 
row box at the rear of Constitution Hall, 
from which point he conditioned the 
music of the distant orchestra to bring 
it into accord with his own ideal. From 
the scientific standpoint, however, from 
which the system must be considered if 
its potentialities are to be appreciated, 
the demonstration was not single fea- 
tured ; instead it presented a number of 
aspects. 

First of importance was the fact that 
the equipment and transmission facili- 


ties of each channel picked up, trans 


ted and reproduced all the musica 
presented to its microphone w 
ordinary human ear could percei' 
components of the music withi 
range from 40 to 15,000 cye 
faithfully reproduced. Further, 
was no compression of the volume 1 
there was reproduced the full int 
range of the orchestra, a tota 
decibels, representing for power 
compared to that of pp a ratio 
000,000 to 1. 

Of similar importance was 
rangement and utilization of thr 
nels whereby the reproduced mus 
presented in auditory perspectiv: 
only did this create an illusion, 
the instrumental sounds seemed 
from their usual orchestral positi 
the stage, but more in. portant! 
vided the same spreading of 
throughout the hall as would hav 
produced if the orchestra had bi 


ent. In that way the 


** stereo] 
system recreated an atmosphere 

not perceptibly different from t) 
local orchestra. Without that 
phere, which previous methods of 


+ 


cal reproduction were unable to 


musie is one dimensional and 


true spatial relationships; it lac 
richness and texture. 

Through the multichannel syst 
microphones, lines, amplifiers and 
speakers, properly disposed acc 


to the principle of auditory per 


tive and binaural audition, there n 
reproduced in one auditorium a 
ear could perceive of the music 


occurs in a distant auditorium. In: 


tion, however, the electrical systen 


} 


developed and arranged to provide t 


} 


extensions of music, carrying it be) 


its inherent limitations and making 


sible new artistic effects. These 
aspects of the demonstration were 
pletely under the control of Dr. St 


ski, who was thus able to produce ac 


ing to his imagination tonal effect 


S 
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tensities beyond previous human pos- 
.s, but not necessarily beyond the 

ms of composers like Wagner. 
lative importance of these ex- 
ns, artistically, may well be a mat- 


lo} 
ie@Da 


te. To the present writer, who 
justify his choice only on the non- 
basis **T know what | like,’’ it is 
to have heard the finale of Gott- 
mmerung played at full power under 
Stokowski’s direction; and rising 
ve its most stupendous crescendos, the 
id notes of an unstrained solo voi 
oist ean sing to the ce 
the other two 
» stereophonie repr 
intensity level of the 


A 


raised to bring t! 


be that t] 
ce will ultimat 


i 


the equipment 


re amplifi 


luce the leudest orchestral usic 


it 


ts original intensity, it becomes pos- 
e for a director who controls its dials 


increase his orchestra a hundred times. 


the turn of a handle he can make its 
tput that of a hundred times as many 
instruments, but all in the relatively 


eT 


ill space required for a normal orches- 


tra. He can also produce musical sounds 


. 


= ] ° 1 ] 1 7 
y close indeed to the threshold of 





THE LOST ART OF 


HARDENING COPPER 


By Professor NORMAN J. HARRAR 


DEPARTMENT OF CHEMISTRY, 


Down the centuries from dim and 
distant days come strange, enchanting 
legends. Many of them are indeed well 
worth repeating, some of them continue 
to exert a rather surprising influence, 
all of them should be favored with a 
kindly skepticism. Cum grano salis is 
still an excellent prescription. 

It is a human characteristic to treasure 
the traditions of a Golden Age of the 
long ago. There are tales which tell of 
happy lands now lost beneath the sea. 
There were men who lived long and 
robust lives. There were crafts and 
skills that can no more be attained. 
There were methods of working with 
materials and feats of engineering which 
still defy complete explanation. There 
were giants in those days. 

If we could but find the keys to those 
precious secrets of the past—if we could 
but regain a knowledge of those long lost 
arts—what fame and fortune might not 
be ours? 


It was in the year 1838 that an Amer- 
ican orator of some note, Wendell Phil- 
lips, first delivered his now famous lec- 
ture on the ‘‘Lost Arts.’’ This colorful 
discourse was accorded such a hearty re- 
ception that it came to be repeated over 
two thousand times during the succeed- 
ing forty-five years. It made a pro- 
found impression upon audiences of the 
Victorian Era. Many of the amazing 
modern applications of new ideas de- 
veloping in the fundamental sciences 
were just around the corner, yet unsus- 
pected by a world they were so soon to 
transform. It was still possible to thrill 
lyceum gatherings with tales of ancient 
miracles, many of which, even if true, 
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would seem rather tame to twentiet! 
tury schoolboys. 

There were, of course, some real 
ders in that ancient world. Certain y 
remarkable skills were developed in 1 
than one field of human endeavor. 
evidence may be found not only 
torical documents, but also in actua 
terial objects which have survive 
centuries. The great Pyramids of Eg 
are obvious and trite examples. E 
in times now considered ancient, 
served as specimens of past 
Travelers in the days of Alexand 
tourists in a world ruled by the Ca 
had a thoroughly modern attitud 
wards the old Pyramids. In the ma: 


peculiar to sightseers, they came, 
saw and left their marks on the alr 
aged stones. 

There are fragmentary records w! 
contain allusions to many another gr 


It is p 
inacecur 


SS 


wonder of olden times. 
however, by a careless or 
translation of certain vag.ie passages 
arrive at some quite absurd conclusio: 
Wendell Phillips applied his own un 
interpretations, with most interest 
results. 

The popular lecturer apparently « 
pected to be taken seriously when 
spoke of the steam engines and railr 
of ancient Egypt, when he declared t 
it was the custom of Nero to view 
arena through an opera-glass, when 
inferred that the Temple of Solomon ' 
equipped with lightning-rods. 

According to Mr. Phillips, it was 1 
only in the scientific fields that eve! 
thing had been worked out by m 
bygone ages. Centuries ago every | 
sible social problem had been talked 

142 
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aes by the parlor pinks of old Alex- 
iria. And no doubt the lecturer was 
mfortably near the truth when he 
that all jokes could be traced 
back to the wits of Athens. 

Regarding one of the revered sciences, 
[r. Phillips is quoted as remarking that 
‘The Chemistry of the most ancient 
neriod had reached a point which we 
have never even approached, and which 
we are in a vain attempt to reach to- 
day.”’ One is told that modern dyes can 
not begin to compare with those of olden 

i Steel 
swords were tempered to sever the finest 
threads and to fit into their scabbards 
like ecorkserews. It is reported that the 
first travelers in Africa found a tribe in 
the interior with whom they traded 
razors, receiving in exchange metal 
blades the like of which had not been 
seen in so-called civilized countries. The 
tale is told of the Hindoo maiden who 
wore seven suits of muslin which were of 
so thin a texture that her father was 
noved to remonstrate with her for going 
about unclothed. Strange stories from 
many lands! 

Glass that was discovered by accident 
while sailors sat around their fire on the 
Glass that was so flexible that 
if supported by one end, it would by its 
own weight dwindle down to a fine 
thread, so that it could be curved around 
the wrist. Glass that was really trans- 
parent and hard, but not brittle. Glass 
that when dashed upon a marble floor 
was bruised, but not broken. Glass that 
was pliable and could be re-shaped with 
a hammer. 

As with the stories about the ‘‘ univer- 
sal solvent,’’ certain very obvious and 
awkward questions must have occurred 
to discriminating auditors of the un- 
breakable glass fables. It was custom- 
ary, however, to anticipate some of the 
objections and to squelch them with an 
explanation that was deemed quite unas- 
sailable. It appears that a crafty Caesar 


erted 


seashore. 


had the inventor put to 
all the malleable gl: 
Tiber thus th 
lost. 

some curiou 
minute carvings 
starting p 
deductions. 
Iliad was said 
skin so small 
in a nutshell] 

‘ified 

nature, Phillips cone 


ancients possessed magnil 


I 


ments and even had some 
photography. In somewhat 
manner, it argued 


pirate, Mauritius, had a 


was 


scope, because of the reports that he was 
able to see ships far out at sea. 
A frequently quoted tribute to th 


craftsmen of olden times is that their 
mented 


indeed 


knew. Long 


mortar outlasted the stones it e 
However that may be, they did 
build better than they 
after the mortar and 

have crumbled into dust, the traditions 


the stones al 


of ancient glories will be the living resi- 
dues. 

Among the legends which continue to 
exert their peculiar fascination are those 
which tell of the lost art of 


hardening 


and tempering copper. From a verse in 
the fourth ¢ 


hapter of Genesis to page one 
of this morning’s newspaper, there have 


priceless secrets about 


¢ the 


rumors of 
the red metal. 

one may find the 
relates how Tubal Cain was 


been 
Tucked away amon 
‘*becats’ phrase that 
‘fan instrue- 
tor of every artificier in brass,’’ which 
has suggested that he had some knowl- 
Newspaper 


recent years prove that care 


edge of the magic method. 
columns of 
fully prepared explanations, no matter 
how authoritative, can not the 
enthusiasm of latter-day seekers. 

The search goes on—a quest for the 
long lost art that made the metal 
Venus supreme in the ancient world. 


dampen 
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logies relate that when the 

love and beauty rose from the 

shore of the Isle of Cyprus, a 

rlass made of burnished copper 

r. Whatever the ex- 

‘tain ideas regarding Venus 

und mirrors, Cyprus and copper, came to 


ye associated in the mystic sign 


I 
The name giv 
y the Romans deriv 
the beautiful island on which it was 
mined and the old Latin word passed, 
with slight modifications, into modern 


languages, F 


; . + 


tlans the an- 
eient Ankh sym had yet another sig 
nificance which was most appropriate in 
relation to copper. It was the token of 
an enduring lif 

The museums of the world house a vast 
collection of ancient articles made of 
copper and its alloys. Time has been 
kinder to this metal than to the less 
durable one which eventually supplanted 
it. 

Thus it is that copper relics of every 
sort have survived—daggers and dishes, 
needles and necklets, rivets and rings, 
scissors and swords, tweezers and toys— 
almost everything imaginable, and some 
things of which the precise meaning is in 
doubt. There is, for example, the cele- 
brated set of four sharp-bladed imple- 
ments, held together by a ring and in- 
eased in a funnel-like protector of 
metallic copper. This Babylonian curi- 
osity has been described variously as a 
group of surgical instruments, as an as- 
sortment of engraver’s tools and as a 
manicure set. 

In the Mediterranean countries the 
Ages of Copper and of Bronze were 
passing in the early days of Rome, but 
in some parts of the world they have 
persisted until recent times. Various 
factors relative to the natural occur- 
rences of metals have always had the 
greatest influence upon their exploita- 
tion. It seems reasonable to assume, 
therefore, that most primitive peoples 
became acquainted first with the so- 


> su. 
VUecurrenc 

simple m 

YY rht HP s 

am Ints 

uted over 

} 

pecomes 


them 


discovere 
ores, the readily mined de 
eashed in. 

In the 
time when bits « ic 
to be hard to fi Fortunat 
not necessary to devise e! 
naces in order to reduce 
metal. Many complicated th: 
been advanced to explain the 
smelting processes. The chances 
the methods resulted from obse: 
of accidental preparations. 
should be recognized that the 
must have been an event whic 
high degree of probability. 
have been an accident which ma 
viduals had an opportunity t 
before its immense importance wv 
realized. These considerations 
against, for example, the theory 

1 its origin in the drop; 
a piece of malachite paste, 
Egyptian | 
charcoal fire of a brazier. 

The suggestions of the late W 


Gowland, of the Royal School of 


have been most generally 
There seem to be good reasons 


process ha 


adies aS a cosmetic, 


¢ 
ing that the camp-fire was the first 
tive smelter. Whenever the 1 
stones about a fire contained 1 
compounds, or the fire was built 
outcrop of metal-bearing rock 
tions were favorable for a red 
process. Puzzling over bits 
found in the ashes, some one hay 
to suspect the connection betwee! 
and proceeded to perform a few s 





rl from 


literranean, 


U! 


oinal to 


, 
rness ol 


the Rio Tinto of Spain. 


h the development of methods 
xtracting copper from its compoun 
eovery of large deposits 


en 


} 
+} +} 


1 with the dis 
es, the use of this metal expand 
ld 


among the artisans of ¢ 
The properties of copper were, 
», of the greatest importance in 
ermining the significant part it 


ived in the rise of most early civiliza- 


The outstanding chemical characteris- 

f the noble metals, copper, silver and 
is their resistance to corrosion, 
guarantees a long life and endur- 
4 beauty to objects nto which they are 


fabricated. In their physical properties 


ese metals exhib 


t something of a para- 
l 


x. They are all comparatively soft, 
but also very tough and tenacious. Thus 
hey excel all other metals in ductility, 


he property involved in drawing them 
into fine wires, and in malleability, the 
perty which permits them to be rolled 
These qualities are 


thin sheets. 


st admirable for many modern pur- 
ses, but the ancients were not inter- 
for instance, in the stringing of 


ested. 


telephone wires. 
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hardness is likely to be attended by an 
increase in brittleness, and this is espe- 
cially true of copper hardened by exces- 
sive hammering or Prob- 
ably in some entirely accidental manner 


ecold-working. 


it was discovered that this overstrained 
state could be partially relieved by a 
reheating of the metal, and a primitive 
sort of annealing may have become a 
common practice. 

Possibly even in olden times a certain 
heat treatment, followed by 
in water and other liquids, 
use. To such 


amount of 
quenching 
came into general 
processes the word tempering has been 
This term should 


also 


rather loosely applied. 


not, however, be confused with harden- 
ing, because the so-called tempering of 
copper may involve a softening of the 


metal. Nevertheless, the words harden- 
ing and tempering often appear inter- 
changeably in the claims of modern 
rediscoverers of the lost secret. 

The second general method of harden- 
ing copper was based on the fact that 
only the very pure metal is really soft. 
Almost any impurity that might have 
gotten into an ancient copper would 
have hardened it. The oxide of copper is 
particularly effective in this respect and 
in the first smelters, copper oxide had a 
good chance to get into the metal prod- 
uct. Once more the old familiar diffi- 
eulty interferes. Many inventors have 
had their hopes raised high upon secur- 
ing a copper which was undeniably hard, 
but which contained so much oxide that 
it was as brittle as glass. 

There are elements which do increase 
the hardness of copper without intensi- 
fying the brittleness. Probably the first 
satisfactory combination produced was 
the alloy known as bronze and it was 
superior to ordinary copper in so many 
ways that an Age of Bronze gradually 
evolved. A simple bronze alloy is a 
union of copper and tin, and once again 
it seems likely that it was a freak of fate, 
the smelting together of ores containing 
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both elements, that produced 
An alloy of copper 
which came to be called 
product of another fortunate 
The historians of those early 
confused the terms applied 
bronze and brass, that it is now 


advance. 


hr 
Drass, 


impossible in many eases to tell p1 
which one the author had in mi 
any rate, for many generations 
by itself or in combination wit] 
elements, was the key metal in 
great states then rising to power. 
not until the advantageous qualit 
irou and its alloys were fully r 
that another inevitable change 
pass. 

Copper did not yield its place wit 
a struggle. The change came abo 
so gradually, and there were 
individuals in those forgotten days ) 
never really got accustomed to t] 
fangled instruments. There were 
who stood firm in their belief tl} 
old ways were best. 

The most stubborn 
new deal in metals was displayed 
those who conducted religious cer 
nies. It is recorded that by tl 
Roman Law of Numa there were n 
ous restrictions upon the use of 
any sacred relation. The 
the priestly flamines were fasten 


resistance 


garments 


bronze brooches and they were di 

to have their hair cut with bronze s 
sors, being expressly forbidden to emp! 
instruments made of iron. In found 
their cities, a furrow was traced wit 
bronze ploughshare. Bronze sickles v 
used to eut magical herbs. T 
brought into holy places to eut inser 
tions had to be made of bronze. 

As it came to be recognized that 
was much more efficient than bronz 
cutting inscriptions, as shown by exp 
ments in non-holy places, some con 
sions became necessary. For a tin 
was permissible to bring iron tools int 
holy places, provided an expiatory sacr! 
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accompanied them. Before long the 
tice had to be winked at and finally 
red altogether. 
‘he point has been elaborated in some 
because it suggests the nature of 
. flaw in claims involving rediscoveries 
lost arts. The ancients reluctantly 
up their instruments of copper, 
spite long-established customs, tradi- 
ns and prejudices. Romantic lost 
ts ean not account for the great 
ion. 
eo] 


' 
‘ at 
change as that 


It was the same sor 
which copper itself had terminated 
» old Stone Age long before. Copper 


ls lost out in a competition with some- 


ne better. 


On a drowsy summer 


§ 1921, in the front office 
th Gazette Times, the writer 


but watch the clock and 
Inight relief. The early 
paper dated August 9 carried a 


ing impression on this 


+h made a las 


‘ticular young loafer. On page one, 


there was 
Bunton, who 
itted’’ that he stood 
the threshold of fame and 
e had just rediscovered the | 
hardening copper, a secret which had 
been hidden since ancient times. 
Headlines, pictures, editorials, inter- 
views, denials, speculations—th 
papers, especially those of the Middle 
West, had a field day. 
It seems that Walter Bunton was a 
ung man aged about 27, living in La 
rte, Indiana, and employed as a 
machinist with the New York Blower 
Corporation of that city. He claimed to 
have been experimenting with the idea 


f 


ST 


e news- 


Dp 


hardening or tempering copper for 
several months without getting any re- 
sults. Then one night he had a ‘‘sudden 
inspiration.’” The new idea was tried 
ut and suecess crowned his efforts. 
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ave been duped by a ga 


he was vé ry ola 1 that » had 
' proc- 


em “‘the formula an 


} 
ii 
} 
| 
‘ 


1 telegrams poured into La 
wire from Winthrop Smith 
npany of New York offered Bun- 
nillion dollars and four cents a 
ty. He stood ready to board 

he metropoli 
not locate the optimistic 


ponsible for this philan- 


i+} ? 


Manufacturing con- 
him Witn ‘fall i ‘ 


ring 
is Japan e in Chi- 

he inv in 
offi- 
ada- 


ing the 


ry, some of them were 
nature, and many were 
ho were enthusiastie about 
» wealth with him; object mat., 
ads in the personal columns 

ingly put it. In the end, how- 
ever, Bunton remained true to his Michi- 
gan City sweetheart. 

Unquestionably the Gary Post was a 
little harsh in its statement that ‘‘Bun- 
ton is either seeking notoriety or is loose 
in his upper story.’’ But the fact re- 
mains that he was woefully shy of speci- 
mens and documents to support his 
assertions. Bunton could not seem to 
locate the important letter which led to 
he Gary excursion and that did annoy 
im very much. It is fitting that this 

review of the incident be closed 

a revealing sentence which ap- 
peared in the La Porte Herald. ‘‘The 
last time he remembers having the let- 
ter, he said, was when he had it in his 
coat pocket on a trip down town to locate 
a reporter.’’ 


While the more sensational stories 
about hard copper have been featured in 
the daily newspapers, the technical jour- 


nals have had a fine time ar 
matter pro and con, with tl 
on the con. The names apps 
these accounts represent al! 
scientific attainment up to and 
that of Michael Faraday. 

Many years ago, in the cours 


researches on metallie all 
*, Faraday produce 
was uncommonly hard. I 
an edge as anything f 
cient relics. A razor 
proved to be quite 
really, there were but two cons 
which tended to discourage f 


velopments. In the 


sive. 

At one time a manufacturi1 
ealled the Eureka Temps red 
Company, of North East, P« 
was producing a copper said 
ened by a secret process. 
and Luzerne Merket were the 1 
the gentlemen to whom the d 
were attributed. Their claims 
vestigated in 1890 by a subeomn 
the Committee on Science and 
for the Franklin Institute of P 
phia. A few chemical and physi 
were applied to the metal, but 
interesting feature of the report 
the institute involves the quest 
(‘‘eireulars’’ in those days) sent 
the committee to 100 establishme: 
posed to be using the Eureka 
copper. The returns may be 
as follows: 5 ‘‘unable to see an) 
ence’’; 6 ‘‘claims—not substant 
8 ‘“‘tried for certain purpos 
dently was unfit’’; 34 ‘‘highly 
able’’; 47 apparently made 1 
This array of figures convinced t] 
mittee and it was recommended 
Franklin Institute award to t! 
tors its John Scott Legacy Med 
Premium. 


+ 


The name of S. R. Dawson wa 


some years the center of an im] 


( 





‘ 


n | 
ld 


e activities ol 


irch and metallurgist for 1 


+» , 
rove 


er conti 


, p 
man 


made re} 


larize his pro 


Villiam H. Bassett, formerly di 


t r the Ameri 
srass Company, told the writer tl 
Mr. Dawson extende: 


to 1922, and 


ied structure. 

‘he Dawson Hardened C 

mmended for high-speed 
ings, marine engines, trol 
‘+h springs, phonograph ni 
tive links and link block 
dodge the issue 
fact it was in the realm of 


4 : 
of cuttin: 


razors, surgical instruments and cutlery 


rrpat 
reatest 


"ult acids, antis« ptic Sol 


- 
rdainary agents or e 


hey could be made to take and hold a 


ceener 


greneral that Mr. Dawson exerted his 
t efforts. It was argued that these 


pper implements were resistant t 


lutions and all 


rrosion. Circulars 
companying the tools described how 


and finer edge than steel, ‘‘if 


harpened as directed on the reverse side 


f.’’ Mr. Dawson appears to have 
lieved in his products, always using 
and 


‘issors made of copper and shaving him- 


with a copper razor 
At one time Mr. Daws 
fice on Vanderbilt Av 
City, but his persisten 
ngineer this particular ty] 
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which rather neatly summarizes the East 
incident. ‘‘ ‘It’s all like a 
’ said James Earl Cum- 


St. Louis 
dream, really,’ ’ 
mings. 

A year 
coming from 


later the old, old story was 

Lorain, Ohio. A Negro 
labor foreman, E. E. Harrison, had de- 
vised a secret process for hardening cop- 
per by heating the metal in a vacuum. 
The reference to the ancient 
Egyptians was strangely missing from 
but otherwise they ran 


usual 


these 
true to f 
million dollars figured in the offer of the 
old reliable ‘‘ The 
inventor’s attorney, Victor J. Evans, of 
Washington, 
sum offered by the greedy interests. 
Perhaps Mr. Evans was doing what he 
for his client, but it 
he had 
his own 


2 »+ 
rep rts, 


rm. 


A new peak price of three 
Eastern capitalists.”’ 


flatly refused to accept the 


thought was best 
have been much nicer if 
. do 
it is not every day 
turn 


would 
permitted Mr. Harrison 
refusing. After all 
that one has th 


down three million dollars. 


e opportunity to 


Newspaper editors seem to have be- 
come a little more suspicious of hard 

Not so many of the 
rediscovered lost arts— 
tales so akin to those re- 
nowned, ever-recurring, half-legendary 
dispatches in which Alexander Woollcott 
delights—have been able to break into 
the public prints of late. It would be a 
pity if they were to disappear altogether. 
It is a fascinating study, as Mr. Wooll- 
eott has pointed out, to note the peculiar 
and turns these stories exhibit, 
especially in their minor details. 

Thus it is a real disappointment to 
find that in its edition of April 16, 1929, 
the New York Times must squeeze into 
a few lines on page 13 the exciting report 
that John Cameron, mechanic, and Hugh 
Webster, bank clerk, of London, Ontario, 


claims. 
about 


closely 


copper 


stories 


twists 
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have accidentally ‘‘discovered the a 
tempering copper’’ which will ‘* 
tionize the use of copper in industr 
Or again, buried in the Mar 
1934, issue of the Indianapolis St 
may find the item of only nin 
which tells of Riley Jones, of Chi; 
Falls, Wisconsin, who has perf 
razor of ‘‘copper unmixed with a 
loy’’ which has been ‘‘tempered 
hardness of steel’’ in his little 
workshop. 
There have 
past and there will be many more 


been many others 


future. Another big story for th 


pages is Just about due. 

The search goes on. Only af 
dare to be dogmatic about what 
ean not be done. 

It is the generally accepted 
that the ancients did indeed kn 
harden their copper. But the n 
they used are still available, and 
taking research has produced son 
per alloys which have a hardness + 
ing that of any copper relics 
have been made in olden times. 

One may read in 
the long record of advances in th 
opment of more efficient copper 
Harrison E. Howe, editor of Ind 


tanhnieal 
vecnnicai 


and Engineering Chemistry, r 


showed the writer an alloy of copp 
beryllium which was hard enoug 
mild steel. Many 
been tried and will be tried in t] 
to secure greater hardness without 
ficing the unusual toughness and d 
bility of the metal. 

Some time, perhaps, the magic 
will be found. The old red metal 
once more compose the tools whi 


combinations 


earve the steps of progress to a n 


better age. 





SOME RACE PROBLEMS IN SOUTH AFRICA 


PROFESSOR OF ZOOLOGY, MCGILL UNIVER 


SITY, 


UNIVERSITY OF THE 


INTRODUCTION 

Race problems in the sub-continent of 
South Africa, from the point of view of 
the admixture that has gone on there in 
the past and that is going on there more 

1 more, have hardly been reported 
upon from a broad, basic aspect. This 
is perhaps to be regretted, because 
in that sub-continent the white man 
whether of British or Dutch ancestry) 
is living amidst a negroid population 
about four times as numerous as his own. 
Will the white race maintain itself 
and keep relatively pure, or will it be 
swamped in miscegenation, with a re- 
sulting mongrel population of somewhat 
brown color? There are different views 
on the answers to these questions, and I 
have heard both questions answered in 
the affirmative in South Africa, though 
are now being enforced against 
miscegenation between white and black. 

In order to indicate the major impacts 
of the whites on the natives in various 
parts of South Africa, the following 
events are significant. The Cape of 
Good Hope was discovered by Bartholo- 
mew Diaz in 1486, while a little later in 
1497 Vasco da Gama rounded the Cape 
and sailed on and named Natal. Sal- 
danha discovered Table Bay in 1503. 
English ships first visited Table Bay in 
1591, while the first Dutch fleet appeared 
in South African waters soon after in 
1595. In 1620, the Cape was annexed 
by the English in the name of King 
James I, but was not garrisoned. The 
Dutch East India Company sent out van 
Riebeeck in 1652, and a settlement at 
Cape Town began. Cape Colony was 
first surrendered to the English in 1795, 
while Grahamstown in Eastern Cape 
Colony was founded in 1812 and Port 


laws 
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WITWATERSRAND, 


M 
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1820. 


Durban was founde 


Elizabeth in 


It may be ment 
estimated mean 
of South Africa 
persons, ¢ 


peans ; 5.681.100 


mprising 1,889 
Bantu; 
atics, over 80 per cent. of 
Natal; and 602,200 Color 
per cent. of whom are in the 
ince. If Rhodesia and 
Africa are included, the 
natives to whites is increased. 


REMARKS ON THE NATIVE RACES 


There are three principal elements in 
the South African 
namely, the Bushman, the Hottentot and 
the Bantu, the 
in South Africa being in the o 
cated. 


The Bushmen are a primitive pe 


native population, 


sequence of their arrival 


rder indi- 


short of stature 
color, with small tufts of 
woolly hair, giving a peppercorn 


slim, muddy yell 
rusty brown, 
appear 
ance. Their skin is 
They 
cheekbones, small, 
with 
noses are small, flat and br 
jaws project li 
hollow backs due 


greatly WwW rinkled. 


have low foreheads, | 
sunken eyes ; 
trace of lobes. 


Their 
1. Their 


very little 


“oad 
le. They have 


hes « ‘ 
only a iltt 
ail 
Sacral 


to inward lumbi 


curvature, making the buttocks appear 


prominent. They are wandering hunt- 
ers who use bows and poisoned arrows, 
do not build huts, are independent and 
are users of an isolating, non-inflexional 
charac clicks. 
They are makers of rock paintings. 

The Hottentots are of medium siature 
and slight build, with 
feet. They are reddish-yellow in color, 
with narrow heads, black woolly hair, 


taricti 
eristic 


language with 


small hands and 
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high cheekbones, hollow cheeks, pointed 
far apart, ears with moder- 
and broad, flat 
fair degree of prognathism is 
lumbosacral 


chins, eyes 
ately 
noses. A 


developed lobes 
present. There is marked 
curvature and characteristic steatopygia. 
They are nomadic pastoral people who 
beehive huts grouped in kraals, 
have tribal and use an 
Hamitiec inflexional language, also rich 


build 
organizations 


in clicks. 

The Bantu represent the greatest 
number of natives. They are a dark- 
skinned negroid race, but browner than 
the Negro. They are well built and 
many tribes are rather tall. Their hair 
is black, rather short and erimpy or 
woolly. They have full cheeks, large 
prominent eyes, thick lips, platyrrhine 
and prognathous jaws. Their 
hands and feet are large. The Bantu 
came in waves from the north, where 
had been an infusion into their 


noses 


there 


negroid stock of Semitic and Hamitic 


blood from contiguous tribes. They 
were rather warlike stocks, who sent out 
raiding parties to rob other tribes of 
their cattle, the latter being of great im- 
They build kraals, 
often of considerable size.. Their lan- 
guages are formative and inflexional, 
with many linguistic groups and tribal 
dialects. 

It is not within the purview of this 
paper to discuss at length the very diffi- 
cult and conflicting accounts of the early 
native races of South Africa, compli- 
vated by waves of immigration, racial 
differences and intertribal wars, but only 
to give a background indicating how the 
present native tribes’ have come to be 
in South Africa, their varying geograph- 
ical distribution (see map) and their 
miscegenations. 

The Bushmen oceupied most of the 
mountainous districts in the earliest 
days of South African history. To-day, 
they are chiefly in the Kalahari and 
South West Africa. Using bows and 

1 Many variations in orthography of names 
of tribes occur. 


portance to them. 


arrows, they were more than a ma 
the pastoral Hottentots, who we 
and 
driven 


nerically stronger, ultimately 
Bushmen were 
whites and the Bantu. 

The Hottentots, known to 
geographers in the 
Wakwaks or Wa-Khoikhoi, were at 
time south of Sofala on the East | 
of Africa. Another group of Hotte 
was found near Benguella on the W 
Coast in 1667. There may thus 
been two streams of these immig: 
from the north. When the Dutch set 
at the Cape, the Hottentots were 
known to range beyond the O 
River. In the sixteenth and seventé 
centuries they had inhabited the va 
of the Karroo rivers. Now the two « 
sections of the Hottentots, the Kora 
and the Namaqua or Naman, are larg 
in the western part of Southern Afr 
but a large number of subtribes 
recorded in the early days of w 
colonization. It may be mentioned 
the Bushmen were sometimes tern 
Mountain Hottentots by some of 
early observers. There were numer 
migrations of the Hottentots nor 
and northwestwards as European 
pation increased, some tribes dying « 
and others amalgamating with 
tribes in the process. 

It may be remarked that some aut! 
ties consider that the Bushmen and H 
tentots belong to a common Bush 
because of certain physical resembla 
between them. There are few pu 
specimens of either race 
That Hottentots are 
Bushmen and Bantu ean now hardly 
sustained, but it has been suggested t! 
Hottentots may have originated in 
past by the crossing of Bushmen w 
some northern Hamitie negroid race | 
fore the Hottentots migrated. 

The Bantu, the present 
native race in South Africa, 
there in a series of waves of invas! 
from the north, perhaps 
Central Africa. There is no doubt 


away by 


tenth cent 


hnow-a 


erosses bet 


arrl\ 





thwards 


domin int 


from East 
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ir northern origin. In the eighth 
entury, the Bantu were known to Arab 
and Persian traders on the East Coast 
nder the names of Kafir (infidel) or 
Zeng (black Probably at this time 
they were living in the area now known 
as Northern Rhodesia. As recorded by 
E! Masudi in the tenth century, the 
Bantu tribes were known to be around 
Sofala, having crossed the Zambesi but 

t the Sabi River. The Hottentots or 
‘akwaks were then to the south of 
hem. 

Apparently there were three main 
streams of Bantu migrating southwards 
by the the eoast and 
more or less central routes, conquering 
and mixing with their predecessors as 
they went. 

The Bantu migrating by the western 
route became known as the Hereros. 
They settled south of the Cunene River 
and around Lake Ngami and extended 
to the Atlantic. They included the mod- 
ern Ovambos or Ambos and sub-tribes. 
Under European rule, especially during 
the German domination in South West 
Africa, some became scattered and a few 
entered the Waterberg district of the 
Transvaal. 

The most important streams of migra- 
tion were those by the East Coast. Of 
these, four linguistic groups of Bantu 
can be distinguished, and these seem to 
correspond to some extent with waves 
of invasion. These four groups are the 
Makalanga and the Bechwana traveling 
inland and more central, and the Bath- 
onga or Baronga and the Zulu-Xosa or 
Zulu-Kafir along the coast. The Bech- 
wana and the Zulu-Kafir are especially 
important. For each of 
these groups may be considered sepa- 
rately. Their later distributions are in- 
dicated on the map. 

The Makalanga group includes a series 
of tribes such as the MaKalanga in the 
west, the BaNyai in the north and the 
Mashona in the east of Southern Rho- 
desia. In the sixteenth century the chief 


west coast, east 


convenience 
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IN SO! 


migrated si 

The BaRotse ai 
Zambesi at 
eighteent! 
now the do! 
Zambesi in 
cording to C 
and 
Early In th 


RaBates were mahi 


claim 


a section of 
bers of the 
Rotse 1 il 
MakKololo in 1865. The 
middle Zambesi 
to the Makalanga group. 


successf “ ag 
BaT 


probably 


basin 


1 


Here may be mentioned the 


a composite group of tribes, w 
occupy the northeastern part 
Zoutpansberg district in the Nor 
Transvaal, h 
sorbed its 


aving conquered a1 
previous inhabitants. The: 
left Mashonaland perhaps about the en 
of the seventeenth 
Makalanga 
well as some Bechwana. 

The 


series of tribes. whose 


century and hav 


definite strain in the 

Bechwana group compri 
echwana grout omp! 

language 


ent in pronunciation from ot 


languages, but among the tribes ther 
similarity of both language ar 


the name Bechwana meaning 


ple who are alike.’’ The pioneers a: 
them were the BaLala and BakKala 


They penetrated south and, mixing 


the Bushmen, came to live near Potchef- 
Bechwana tribes 
trated to neighborhood of 
burg; settled around 
The BaThlaping went further and 
resent 
Bechwana, 


stroom. Other pene 


] > 
hmusten- 


tne 
others Kuruman. 
rep- 
the 


advance of 


the 


the southernmost 


having reached Lange- 
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MAP SHOWING APPROXIMATE DISPOSITION OF CERTAIN AFRICAN NATIVE TRIBES AFTER THE ZULU 


CONQUESTS. 


bergen, a region west of the junction of 
the Vaal and Orange Rivers. They have 
intermarried with the Koranas. 

The BaRolong formed the next wave 
of invasion, became important but sub- 
sequently broke up into a number of 
tribes, some of whom had constant feuds 
with the Basutos under Moshesh. The 
BaMangwato are a branch of the Ba- 
Rolong, who settled and remained on 
what is now known as Khama’s country 
in the Bechwanaland Protectorate. 

Another important clan, the Ba- 
Kwena, gradually passed into the 
Northern Transvaal. They became in- 
volved in internecine warfare and split 
up. Some passed southward and set- 
tled on the Caledon River and sur- 
rounding areas, forming the Basutos of 
modern Basutoland. As already noted, 
a section of the Basutos, the MaKololo, 
went north into Barotseland. The Ba- 
Kxatla settled near Mochudi in Bech- 
wanaland and later were known as 


Circa, 1840. 


The BaPedi are S: 
7) 


Linchwe’s tribe. 
kuni’s people in the Transvaal. 
are other Bechwana tribes which 
not be considered here. 

The AmaThonga, BaThonga o 
Ronga group comprises tribes who sp 
dialects of a language called Thonga 
Tonga. These tribes were migrants fr 
various regions, driving out and abs 
ing the previous occupants. The 
Tonga were known to be occupying t 
district between the Sabi and In! 
bane Rivers in the sixteenth and 
enteenth centuries, and attempts 
made to establish Christian missi 
among them about 1560. Another d 
sion is the BaChopi, who still 
the country between Cape Corrient 
and the Limpopo. Another tribe 
Tembe with several offshoots in 
Komati River basin and a little sout 
speaking the Si-Ronga dialect. T 
Tembe are said to be of Kalanga ex- 
traction. There has been much raiding 


B 


Y 


i sc 


were 


, 


oeceudDy 


is I 


+} 





SOME RACE 
intermixing, and the people of the 
now form 


ia group the natives of 
Inhambane and Lourenco 
Bay) in 


Some of them 


e areas of 
Marques (Delago: Portuguese 
East Africa. vere raided 

the Zulus and fled from Natal over 
‘he Lebombo Mountains into the Lyden- 
rg district of the Transvaal. The so- 
ed Shangaans, who have much Zulu 
mixture, speak Transvaal Thonga. 
The great Zulu-Xosa or Zulu-Kafir 
was reported to have been near 
in the tenth century and was 
further south in 1553, 
wrecked seamen found the region be- 
tween the Umfolosi and the Umtata 
Rivers occupied by Bantu tribes, prob- 
ably Zulu-Xosa or their Xosa division, 
whose speech was different from Tonga. 

Tl AmaXosa, AmaPondo, Ama- 
and AmaPondumise (generally 
referred to as Xosa, Pondo, ete.) are 
tribes whose first chiefs had a common 
incestor. They were the first wave of 
the Zulu-Xosa invasion along the East 
Coast and aavanced as far as the Great 


] 


finitely when 


mi , 
jembdu 


Fish River, encountering Hottentots on 
They fought nine Kafir wars 
against the whites between 1779 and 
1877. Many of them still live in the 
Transkei, a native reserve. 
The Great Abambo group 
oceupie:t Natal in the seventeenth 
them known 
There 


accounts of 


the way. 


of tribes 
cen- 
tury. some 95 of were 
about one hundred years 
are somewhat divergent 


the relationships between the tribes and 


ago. 


the sanguinary conflicts that occurred 
them at the beginning of the 
nineteenth century. One warrior tribe 
in Natal was the Vatwah or End- 
wandwe; another was the Mtetwa, of 
which the Zulus were a section. The 
Zulus became a great raiding people 
under their chiefs Tshaka and Dingaan. 
Tshaka had a great capacity for wise 
leadership and built up the Zulus into 
a formidable warrior nation by rigor- 
ous selection and discipline. The Zulus 
under Tshaka from 1818 to 1828 main- 


among 


PROBLEMS IN 


lebele. 
ymotana 


Monomotay 
Mashona. 

by Dingaar 
trekkers or 
l 


fa 
l¢ 


killed 


subdued by 


other large 

the Zulus, 

rembu an 

parties, with remna 
becoming Fins 


were ultimately 


It will 
course of 
in South 
less consolid 
of them intertrib: 
place in the past. 


quest were usually 
conquerors killin 

quished apc abs 
women int 

general racial 
petuated, yet differences 
its components and at the 


numbers of nati 


Cape Province, have 
true tribal Tribal 


has further 


origin. 
intermarriagé 
the native race problem. 

Among hybrid people of mixed native 
origin a few may be given. 
The 


Bushman 


eXampies 
Hottentots 
The eT? Da- 


} 
ruace, 


mara, who speak a Hottentot lang 


Korana are with some 


admixture. 
and 


with Bushman 


The 


are early Bantus 


Hottentot blood ,aTamaha, near 
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Potchefstroom, are a mixed tribe of Ba- 
Lala and Bushman origin. The Ma- 


’ 


Sarwa or Vaalpens, hybrids of Bushmen 
3 


and Bakalahari, are the eattle herds of 


the BaMangwato. The BaThlaping are 
a Bechwana stock who married Korana 
wives and in such crosses the Bushman 
and Hottentot (or Bush) characters are 
dominant to the Bantu. In the Lyden- 
burg district the Amabae (BaMbayi) 
have resulted from intermarriage be- 
tween Basutos, Thongas and Swazis. 
The Tambuki are hybrid Bushman and 
Tembu. 

Undoubted ‘‘ethnic melting pot’’ 
areas occur in South Africa. Among 
these may be mentioned the Kalahari, 
where Bushman-Hottentot admixtures 
have been impinged on by Hereros from 
the north and by Bechwana on the east. 
Another area of hybridization is around 
the junction of the Vaal and Orange 
Rivers as far as the Nokana River on 
the west and Kuruman and Taungs in 
the north, where Bushmen, Korana 
Hottentots and Bechwana, like the Ba- 
Thlaping, come together. Yet another 
is the area of the Northeastern Trans- 
vaal extending into Portuguese East 
Africa, where BaVenda, BaPedi, Thonga 
and Zulu admixtures have occurred. 

Under British and South African 
rule, tribal wars have ceased—sporadic 
quarrels among small clans only occur 
nowadays, and these are unaccompanied 
by conquest and absorption. Urbaniza- 
tion of natives in South Africa, partieu- 
larly of the men, who go to the towns 
as domestic servants, employees in man- 
ual work in shops and building trades 
and as laborers on the gold, diamond 
and other mines, is playing a great part 
in breaking down tribal distinctions and 
intertribal prejudices. 


THe WHITE PoPULATION oF SOUTH 
AFRICA 
The white population of South Africa 
is composed of a number of elements, 
and a white problem may be said to exist 


there. However, the very heter 
assemblage of representatives 
peans settled in 

show signs of 

less homogeneous congeri 

name of South Africans. Am 
younger generation quite a num! 
unaware of the place of origin 
ancestors, and first express surp! 
the inquiries and then interest wher 
of the etymological significance of 
family names. 

The predominant elements in 
white population are the British 
the Dutch, who together form the 
of that population. The early P 
guese navigators did not settle p 
nently. It was in 1652 when the D 
leader, J. van Riebeeck, arrived 
settlement began. The Dutch bega 
import slave labor, largely from 
Dutch East Indies, in 1658, while 
also utilized the Hottentots as serv 
A number of French and Bé 
Huguenots arrived in 1688, but 
language was soon suppressed and 
became absorbed into the Dutch p 
tion. The Huguenots introduced w 
making, the Dutch having already i 
duced viticulture. There have bee: 
peated struggles for supremacy betv 
the British and Dutch since about 
end of the eighteenth century, result 
in sundry northward and nort! 
ward migrations of the latter 
cially the Great Trek of 1836) and 
formation of republics in the Trans\ 
and Orange Free State about the : 
dle of the nineteenth century. Brit 
settlers came to the Eastern Cape 
to Natal early in the nineteenth 
tury. The Cape Province, with its 
creasing numbers of annexed Nat 
Territories, continued under Brit 
government. After the Anglo-Boer ' 
of 1899 to 1902, the Republics beca 
British territory and in 1910 the U: 
of South Africa was created. Ra 
feeling between the British and Dut 
was fomented by some diehards, 
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including 
kept their 
and endeavored to 
To-day, 

: 


intermarriage of 


the great leaders, 


yf 
and 

of allegiance 

iy racial feeling. 
ng South Africans, 
and British in many cases is 

: as a matter of course, with 
The 
ties, though of different stocks, thin 
thing of this—they are South Afri- 
ns. Where children of British-Dutch 
vestry have grown up, it has been of 
note the influence of 
mother and the mother’s nation on 
In many cases, if they express 
pathy at all, it is with their mother’s 


Smuts, loyally 


among 


to nationality. contractin 


or 
lL 
K 


terest to creat 


people and their ideals. 

In addition to the Huguenot element 
in the Western Cape, mention must be 
made of a element in 
parts of the Central and Eastern Cape 

British Kaffraria) due to settle- 
; of Germans as colonists about the 
niddle of the nineteenth century. 

For the last two generations, many 

lmixtures of European peoples have 

‘curred in South Africa. Predomi- 
nantly there is the British-Dutch cross. 
In addition, there are other crosses in- 
volving members of practically all Euro- 
pean nations. The groups of such Euro- 
pean admixtures may be small, but they 
uct as a leaven in the community. 

With the development of diamond 
mining (after 1867) and of gold mining 
especially after 1886), men and women 
{f many nationalities found their way 
to the diamond fields and to the gold 
mines. As in every mining camp, a 
eterogeneous European population was 
soon reinforced by native laborers and 
then penetrated by traders, many of 
whom were Russian and German Jews. 

Emigration from Central Europe and 
from the Baltic areas has recently added 
a number of races to the European popu- 
lation. Such emigrants include Lithu- 
anians, Latvians and Esthonians, many 
being of the Jewish faith. 

One sad feature in South Africa is 


strong German 


tnen 


PROBLEMS IN SOUTH 


AFRICA 


and n 

have contribut 
*“poor whi 
dealt with 

to menti 

law on 

small sett 
near relatives 
(Eurafrican pe 
and bad 


feeblemindedness due to inbr 


ple, succe 
droughts 


seasons, 


+. has a . : 
isolation, and also ingrained 


dependence 


(due to their 
do all the hard work), whicl 
become second nature 

the ‘‘poor whites,’’ of 

majority are of Dutch stock, are 
prolific and their children have a similar 
mentality to 
estimated that up to 
whites, ’’ 
the total white populat! n, 
Africa. 


very 
themselves. It has been 
150.000 ** poor 
forming about 8 per cent. of 


are in south 


EURAFRICAN ADMIXTURES 
Problems created by hybridization be 
tween whites and natives have to be con 
sidered. An Eurafrican race, generally 
designated as Cape Colored, is found 
chiefly in the Cape Province. At 
ent these Cape Colored people are about 


pres- 


equal in number to one third 
white population of the Union of 
Africa. Hottentot w 
families of early 
Malay servants and 
women of 
servants, mainly constituted the Cape 
Colored progenitors. In tl 

Cape it would that 

women were the usual ancestresses, ar 
in the Eastern Cape Xosa, 
Tembu and Fingo women intermarried 
with many European males. 


men taken 
white colo 
slaves Kafir 


various tribes who became 


seem 
Province, 


types of 
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In other parts of the country other 
native women were concerned. Euraf- 
rican admixtures were also perpetuated 
in the early days of colonization by mis- 
guided European missionaries who hoped 
thereby to win converts, and by visiting 
traders who wished to increase barter. 
More recently, small storekeepers and 
pedlers on trading circuits have added 
to the Colored population by misce- 
genation, and more casual visitors, such 
as come into ports, have contributed to 
a slight extent. 

So far as European women are con- 
cerned, few white women in the past 
married with native men, and only did 
so if in dire distress, as in the case of 
destitute widows with young families 
for which no white man would take the 
responsibility ; such unions are not now 
allowed. Marriages between European 
women and Colored men also are not 


common, 
Some hybrid Colored people form dis- 


tinct groups. Thus, the Griquas arose 
from matings between early Dutch colo- 
nists and Hottentot and Bush women. 
The Rehoboth Bastards are also hybrids 
between Boers and Hottentot women; 
they trekked north into South West 
Africa. Roving whites, such as Coen- 
raad Buys at the end of the eighteenth 
century, mated with native women and 
raised numerous progeny who formed 
groups in various parts of the country. 

From 1917 I have had the oppor- 
tunity of investigating a number of 
newer cases of Eurafrican admixture as 
well as of Asiatic intermarriages with 
native and Colored peoples, several 
generations being studied, and as many 
members as possible of the families 
being considered from their physical, 
mental and social aspects. Unfortu- 
nately, photographs usually could not be 
obtained, owing to strong objections by 
some of the parties concerned. 

One example of relatively simple 
miscegenation may be given in some de- 
tail. A fair-haired, blue-eyed Belgian 


married a Zulu woman. They had 
children. The actual proporti 
white and native blood in the des 
dants are indicated in the upper p 
of Fig. 1. However, the members of 
family classify themselves, app 
mately correctly, as white, black 
brown. These grades are based o1 
eolor, as is indicated in the lower 
tion of Fig.1. Thus, the eldest daug 


is very dark and described herself as ‘ 


proper black woman like my mot 
She dislikes the brown members « 
family, referring to them as ‘‘tras 


Bel gan{ -@ Zulu 


oa bbbeéur 


bbce< Bp 
‘y 


BELGIAN XZutv (1) Proportions of Whit 
Native tn Descendants 


aise tos: 
seas 














The second member is a very dark n 


be 


The third, a man, is ‘‘white’’ and 


much disliked and despised by the 


The fourth is a black man, the fift] 
woman, is brown. The sixth, a woma 


? 


is ‘‘white,’’ while the seventh, a n 


i 


and the eighth, a woman, are brown. 


The very dark eldest daughter of t 


F, generation is married to a 
Natal Zulu. They have a family of 
sons, two described as black and tw 
brown. The ‘‘white’’ woman of t 


generation married a Zulu and has one 
black son and one ‘‘white’’ daught 


Intermarriage has occurred in the 


generation, the last-mentioned white 
daughter having married the young 
black son of the eldest daughter of t 
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generation. They have one brown Hottentot, 
baby daughter. form of s] 
Of the fifteen descendants of the orig- family 


couple, six approximate to the of wi 


ilu type (black), three to the Euro- years old 
nean (white), while six show inter- married t 


TY 
| 
; 
| 
A 


iate skin color (brown). Socially, white and 
» white members are not popular with is a son wi 
eir Colored brethren, while the brown elf Cape 
mbers appear to be despised by 
‘‘white’’ and black alike. 
A more complicated admixture, not 
ly charted, as details of some ‘‘in- 
are lacking, has come from mar- 
between th 
origin. These families may be 
designated A, B and C. 
Family A was founded by a Dutel 
man and a Malay woman, who 


ree families, each of 


ive had some white blood. 
family one son and his descendants 
This son married a Colored 
wife. They had three children. The 
first was a daughter described as 
‘white’’; the second, a son, was a Cape 
f + ires 


y, with light skin, European featu 


pouting lips and colored whites to 
) his eyes; the third son, described as 
‘“‘Cape-Dutch,’’ married a woman who Many 
in herself united families B and C. have bee 
Their six children will be considered prevents 
later. counts f s 
Family B originated in a marriage South African Journa Science, 
between a Norwegian man and a Hotten- XXII, XXIV and XXVIII, but: 
totwoman. They had one son, who mar-_ the newer cases are not 
ried a Colored woman of Family C. outline 
Family C had a male ancestor who was er 
either German or Dutch and had a _ bei 
Dutch name. He married a Kimberley 
woman, described as ‘‘white with adash woma 
of color,’’ having a white skin and black Bantu. 
hair but a flat nose. Of their family, Basuto. 
ne daughter married the son of Family a fair Scot 
B. They had one daughter, who mar- child of the 
ried the younger son of the F, generation to a Cape C 
f Family A, their children forming the of a Norwegi 
third filial generation. mother. Four generati 
The father of the third filial genera- have been investigated. 
tion is of Dutch-Malay and Colored color are exhibited among 
blood. His wife combines Norwegian, and all types of opinion. 
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family dissentient views on racial ad- straight. The ‘‘white’’ members 
mixture occur, but it is evident that thé amily are somewhat tempe 
European element has not improved compared with Europeans and, 
: | ixture. The native ele- stress of emotion, give vent 
to a slight extent. but feelings in violent, hysterical « 
members are in an (3) Another family origina 
One satisfactory Dutch-Xosa marriage has been 


; 7s Jat } ~na | Oflial ~Ar 
of the Colored race gated through three filial gen 


ion and are openly ad- ‘Some of the results are shown 


The Dutch man may have had s 

.from Dutch- mixture of Javanese blood. Her 

wemation wisteh has been re- @ 08a Slave girl. They had si 

a son. while other children ren, of whom one man and one 
with other Cape Colored had light skins, and one man |! 
generations are known and one man and two women 
ored skins. Two men and tw 


had crimpy, native type of hair, a 


nere were 


7 : 
togetner, 


als who varied from al- ; 
man and one woman had stra 


most Diaek t ‘(o members who pass as_ , 
['wo men and one woman had 


white. Most of them are brown-skinned. ; , , 
ee . : nose of native type, th 
Their how Bantu features mostly. . yA, 
ge ae ae : European type of lips and n 
The hair this family varies from lo nls 
fri ; B ‘ fairl reneration, one dark man 12 
rizzy * erimpy Bantu to fairly . 
— ws : Xosa; they had three children, b 
Dutch Xosa ing is known of them. One olive-s 
» a T | a woman is married to a Dut 
o Oo #e 0 They Of tl 


had had six children. the six 
f | bers of this second filial generati 
- e) ° O o a é 4 G women are ‘‘white,’’ one man at 
—_— > . 

0; ra) woman dark and two men olive-s 
Durc x Xosa. (1) Skin colour Black=dark Three men have crimpy hair and 
negroid . Shadedzolive Plain<white or“white’ women slightly crimpy hair. T 

European and four native as ré 
lips and nose. One man of this g 


a oa te } eo 2 tion is married to a thin-lipped | 


Colored woman and their childré 
5 2,98 Pa 7 pS b er typically Cape Colored. One won 
married to a Dutch man and their 
4 is a masked white. 
(2 Heir Characters. Black=crimpy, negroid. (4) A Dutch farmer married a ty} 
Shaded =slightly crimpy Plain=non-crimpy. Hottentot woman. They had tw 
and three daughters. The eldest 
aye married a Hottentot woman and |! 
& a be Z z 1 children, of whom 9 are dead. O 
O his surviving sons married a cousi! 
Z T Ga. was the sole survivor of 10 el 
a ihe oro 4 These two have a fami'y of three d 
Bs 3} A ters, so far unmarried, who have 
skins, Hottentot hair and oval f 
with thin lips of European type. 
also show slight steatopygia and 
Fig. 2 have high cheekbones. In the F 





























3) Lips and Nose. Black =Native(negroid). 
Plain=European X=Native nose European lips 
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n heavy mortality 
ily is noticeable. 
A blue-eyed Danish sailor, em- 
in whaling, married a Xosa 
They have two sons and a 
ter. Their eldest dark-skinned son 
1 a Cape Colored woman 
rtain), and they had tl 
-hildren. Of 


ris known. The 


and with Euro 
‘ied to a Dutel 


of two 


with bh 


A German man, 
blood, marri 


One son 

y of European appearance ; 

inger son resembles his mother 
a European type of nose. Of the 
ghters, one is married to a pure 
‘man and is in terror of her Colored 
becoming known. Their infant 

is said to be like his father. 
In this family, the first filial genera- 
is physically weak and temperamen- 
y unstable. The European influence 
s definite but varies in degree. The na- 
tive influence is more obvious in the 
ns. There is antagonism between the 
iter and less white members of the 
family, the former considering them- 
ves white. The Hottentot mother is 
itterly conscious of the position of 
me of her children. In her own 
*‘The whites look down on my 
‘amily; the blacks spit at us; we are 
uteasts.’’ 

7) An American Jew trader mar- 
1 a woman said to be a Basuto but 
having Pondo facial markings. Both 
were healthy. Their family consisted 
' four sons and five daughters, of 
Whom three sons are dead. Four of 
the surviving children show Semitic 
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children, one of whom is married to a mother being heterozygous), his 
Dutch man and has an infant girl, and Semitic, his eyes and hair of X 


one has recently married a man in the’ while his cheekbones are hi; 

previous Colored family. One is dead, mother. nother boy and 

the others are unmarried. of the Semitic type. The r 
In the second generation of the Por- child, a boy, is Cape Colored ir 


tuguese-Dutch-Basuto family, the man ance. Three of the children, 
shows the poor physique often seen in have crimpy hair. The childre: 
the European-Native cross, combined show thick li 
at boastfulness. In the two As in 
lemen ence is very marked 
European. | he the Cape Province, f 
Huguenot-Java-Basuto family, th neighborhoods of Port 
also of poor physique and ar ir Oudtshoorn, Cape Colored 
liable and vain. The women consider markedly Semitic cast of 
ite and are light in color; tenance Can olt 
to their in these neighbor 
quainted with local conditi 
ily was a__ pressed their t] 
da Polish like Colored people 
Of their children, the itinerant Semite pedlar,’’ 
Africa and mar- appears to be a good deal of 
a Jewish trader this view. 


‘olored woman (probably 
ASIATICS AND ASIATIC ADMIXT1 
IN SOUTH AFRICA 


tot), their family being 
hree sons and one daughter. Two sons 


are Jewish in ranee but with Apart from the native and 


negroid lips, the daughter looks Syrian elements in th opulation, ot 
al d is excitable One son, of native 
rance, has married a Basuto girl past. As already state 


India Company used th 
ily presents a curious admix- visioning depot, and some of 
‘a a 


4 


The Belgian and Polish influence pean staff settled there. The; 
lite masked by Semitic and Hot- with them their Malay servant 


admixture and. after the intro- Javanese), and their descendant 


+ 


duction of the native element, the pro- form a small separate group, th: 


renv specially the men, were of poor Malay, living especially on th 


Seny, | . 

physique. Family pride and social am- the Cape Province, where they 
bition were noticeable, and the man who pert fishermen, well known 
had a Basuto wife was despised by his Town and Port Elizabeth. 


relatives. The devel pment of the dian 
(10) A family that combines Jewish, dustry at Kimberley about 1 
il 


S67 


or, 


Dutch, Xosa and Hottentot blood was the importation of Indian 1: 
he devel 


ry? 


Yap + 
s 4 } 


initiated by a Russian Jew from Odessa from Madras. f 
who married or lived with a woman de- the sugar industry in Natal, 

scribed by herself as a Bastard of mixed coolies, largely Tamil and Ma 
Dutch, Xosa and Hottentot blood. Five were brought in as indentured 

children have been born. Their charac- in 1860, native labor having pr 
teristics are also shown in Fig. 3. The very satisfactory. Indian labor 
eldest boy shows steatopygia, indicating built the railway from the P 
the Hottentot admixture of the past (his Durban in 1860. The Indians | 
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country and remained there, the result 
being that much of the rich agriculture, 
including sugar, fruit and ginger, in the 
Garden Colony of Natal, is done by 
to-day. These people, now 
numerous as the whites in 


Indians 
about as 


Natal, form many small settlements, are 
thrifty and some employ natives to work 


for them. As Indian waiters and shop- 
keepers, particularly vegetable sellers, 
they have spread throughout the Cape, 
Natal and the Transvaal. A few wealthy 
Indian silk merchants have also settled 
in the country. At present, the govern- 
ment has arranged free repatriation of 
any Indians to India who so desire, but 
the conditions in South Africa are more 
attractive than those in India and but 
few avail themselves of it. 

A short-lived experiment (1904—07) 
of the introduction of Chinese inden- 
tured labor on the gold mines of the 
Witwatersrand was a failure. Disease 
spread among them, quarrels and feuds 
occurred and the survivors were re- 
patriated. Some Chinese are still pres- 
ent in South Africa, mostly engaged in 
growing vegetables, in laundry work and 
a few as shopkeepers and silk merchants. 
The presence of Asiatics in South Africa 
has led to various crosses with them, 
some of which may now be considered. 

Afro-Asian admixtures form another 
group of the newer elements in South 
Africa, these including especially the 
progeny of unions between Indians and 
Kafirs, often due to insufficient numbers 
of Indian women compared with men. 
Such unions occur chiefly in Natal and 
a few in other parts of South Africa. 
Most of the Indians at present in Natal 
have been born in the country. 

The characteristics of a family living 
near Durban, who combine Tamil (In- 
dian) and Zulu blood, are given in Fig. 
4. The father, a Tamil, born in Natal, 
is a tall, spare thin man, brownskinned, 
with oval features and eyes, thin lips 
and nose and straight hair. He is 
voluble and excitable. His wife, a Zulu, 
1s well built, stout, blackskinned, with 
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round features and eyes, thick lips and 
flat nose. 
perament. 
three daughters. 
daughters resemble the father 
skin color, 
are black like the mother. 
ily the Bantu type of bodily build, 
eyes and lips is dominant over the In- 
dian, four of the six children showing 


She is of very equable tem- 
They have three sons and 
One and two 
in brown 


son 


two sons and one daughter 
In this fam- 
hair, 


such characteristics, but the distribution 
of the characteristics varies among the 
members. The children having native 
physical characteristics, however, 
rather more 
their mother, and the whole family 
better build than the father. In tem- 
perament the boys resemble the 


are 
than 


is of 


refined in features 


Indian 
father in being excitable, the girls are 
like the mother in being equable. 
A number of uther Indian-native and 
scme Indian-Colored families are known 
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to me but can not be dealt with in detail. 
Among them is a family derived from a 
Madrassi man and a Zulu woman. They 
have four children. The African type 
of hair, lips, nose and temperament is 
shown by three of them, the fourth 
showing mostly Indian characteristics. 

A Transvaal family, founded by a 
Rajput man and a Shangaan woman, 
consists of two sons and two daughters. 
The elder daughter, mostly of Indian 
type, has married a Natal Indian and 
has two children of Indian facies but 
with rather crimpy hair. The younger 
daughter, native in type, has married a 
Shangaan and has two native-looking 
children. The elder son has married an 
Indian wife and their baby daughter, 
four months old when seen, apparently 
is Indian in appearance. The younger 
son has married a Colored (Dutch- 
Thonga) woman and their two young 
children are native in appearance. 

Another family founded by an Indian 
of Bengali descent and a Dutch-Hotten- 
tot woman, consists of three sons and 
two daughters, all unmarried. The eld- 
est son is Indian in appearance and 
temperament. The second son is largely 
Indian but with slightly crimpy hair. 
The third son is largely native in ap- 
pearance. Both girls and one boy have 
high cheekbones and one girl shows 
steatopygia. 

European, Asiatic and African blood 
are combined in members of the two last- 
mentioned families 

Chinese admixtures are now being pro- 
duced in small numbers by intermar- 
riage between Chinese and natives and 
Colored people. A few examples may 
be given. 

A Chinaman, born in Amoy but now 
living in South Africa, has married a 
Xosa woman, who has become dull and 
stupid. They have three children. The 
characteristics of the family are shown in 
Fig. 4 (middle). The eldest son looks like 
a pure native, the second son is typically 
Chinese and the third son combines 


crimpy hair with Chinese feature; 


is mentally defective. 


Such a mai 


between Chinese and full-blooded : 
is not common, but is indicative of 
is taking place in the community. 
The family whose characteristics ar 
shown in Fig. 4 (bottom) was found 


a Chinese from Singapore. 


Colored woman, the child 
wegian father and a mother of 1 
white and Hottentot parentage. 


woman looks European, 


golden though crimpy hair. 
children. The two sons hav 
general appearance of Chinese, 

one has fair, straight hair and the other 
erimpy hair. The daughter 
almost a Syrian look, but with o! 
orbits. The family seemed heal 


three 


dark, 


clean 


and prosperous. 


His wil 


ol a 


with 


The} 


A Chinese man, born in South Afr 
of Cantonese parents, 
Chinese woman and later married a | 
ored woman of Dutch-Fingo orig 


his second wife. 


first 


marr! 


Of the three Cl 


Dutch-Fingo children, one son and 
daughter are of Chinese 
straight hair and almond-shaped e: 
and one son is distinctly native ir 
pearance and temperament. 
family is of good physique and th 
Chinese characteristics are dominant 
Chinese man married a Col 
woman of mixed Dutch and native | 

as his third wife, her two predecessors 


A 


being Chinese. 


type, 


The hy 


The five children of t 


last family show marked hybrid varia- 


tion. 


One son is Chinese in facies | 


+ 


has a very dark native skin. One daug)- 
ter has a yellow skin, scanty eyebrows 
straight orbits, round eyes and crimpy 
Another girl has brownish ski 
straight hair, thick eyebrows, oblique 
orbits and narrow eyes. 
is Chinese in appearance and the t! 

son resembles his mother but has a y: 
lowish-white skin. 


hair. 


A Chinese man, born 
to South Africa and married 


went 
Cape 


Colored woman 


The second s 


of 


in Kowloon 


a 


uncertain 
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They have four sons and one 


whter. The eldest son, of Chinese 


appearance and manner, has married a 
ape Colored woman and has two sons, 


ich like him. The second F, son is 
, his father in color and seriousness 
is otherwise native. The third F, 
looks and behaves like a native, is 
married to a Zulu woman, has two sons 
and a daughter of native appearance 
and one daughter of Chinese appear- 

nee. The fourth F, son looks like a 

ype Colored man and is married to a 

man born in the East Indies and said 

be ‘‘part Chinese.’’ The fifth F, 
nember, a daughter, is dark-skinned, 

ith negroid eyes and lips, is married 

a Chinese and has two little boys of 
Chinese appearance 

Many variations in physical features 

eur in this family, but, on the whole, 
the Oriental is dominant, and two of the 
first filial generation have shown their 
strong affinity and sympathy with the 
Oriental by their marriages. 

The four families last mentioned are 

much interest as they each clearly 
ombine European, African and Asiatic 
blood. 

Another Chinese admixture, but of a 
different type, has been observed in 
which the parties were an Indian man 
of Tamil stock, taken to South Africa 
as an infant, and a Chinese woman, who 
was born in South Africa. They had 
six children. The first-born, a son, died 
immediately after birth. The second, a 
son, is typically Indian in appearance 
and has a violent temper. The third 
child, a daughter, is Indian in appear- 
ance but is placid. The fourth child, a 
son, is now dead, but is described as 
being like his Indian father. The fifth 
child, a girl, is small, with a yellowish 
skin, oblique orbits and a violent tem- 
per; she looks Chinese. The sixth child, 
a boy, also looks Chinese and is placid in 
temperament. 

In comparison with the Chinese 
crosses with African and Eurafrican, 


AFRICA 


the Chi 
here fr 


already cited, 
istics, derived 
side, do not seem quite so 
offspring—but bot! 
Two cases of Eurasian 
be of interest, occurring, 
a South African setting. 
A German merchant irried a vi 
pretty Indian Tamil woman. After ; 
stay in East Africa, they went to Natal. 
Their family consists of five cl 
Two of the sons married Natal 
women, one daughter married a German 
man. 
have two typical Tamil children and the 
younger son and his Tamil wife also h: 


par nts i 


aami 


The elder son and his Tamil wife 


ive 
two children, both Tamil in appearance. 


The 


the German has three children, one son 


German-Tamil woman married 

being distinctly German in appearance, 
the other son and daughter being nearer 
the Tamil side of 
ance and 


the family in appear- 
temperament. &« cial 
here have come into consideration. The 
families of like racial 
happier than the one 
larger proportion of European ; 
and there is mutual dislike between the 
The 
German-Tamil wife 
she is a Buddhist, 
far, have been 
The German-Tamils married to 
tend to be happier, for with them 
is less upset of 
inheritance. 

A Scot married a high-caste Rajput 
woman in her land. Twin 
were born to them, and after the parents 
settled in Sout! 
born. 
in features and hair and are strong and 
healthy. The baby girl had a quite fair 
skin when seen. 


lactors 


constitutio 
in which ther 


cousins. German husband of the 
is a Lutheran, while 
and the children, so 
educated as Lutherans. 
Tamils 


there 


social ideas and of social 


home boys 
Africa a baby girl was 
The boys are like their mother 


REMARKS ON RACIAL ADMIXTURE AND ITS 
Errects IN SoutH AFRICA 

The white population in South Afriea, 

as already mentioned, is greatly outnum- 

bered by the non-white, and many prob- 
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lems naturally arise therefrom, as well the mentally and socially inade 
as from the impingement of the one race absolutely essential for the conti: 
on the other. The whites constitute of white civilization. Recently, 
what has been termed an ‘‘aristocracy crease in feeblemindedness among 
of labor.’’ They are the originators and_ tives and Coloreds has been not: 
planners of schemes, supervisors and_ this needs careful attention. 
directors, manufacturers, farm proprie- In connection with feeblemind 
tors, clerical, legal, religious and educa-_ there is the danger, as elsewher 
tional workers. The natives are the high-grade morons may enter the | 
manual workers. The Cape Colored of South Africa as immigrants, w 
people are in an intermediate position. inevitable consequences. In regar 
The Colored men are good market gar- any scheme of immigration, the w 
deners, and some attain considerable skill of the immigrants, their sta: 
skill as house painters, carpenters, chauf- of living, moral ideas, assimilabi 
feurs, mechanics’ assistants, waiters and the new land and the effect of 
the like. social characteristics on the esta 
With increasing education of the Col- population need the closest cons 
ored population and of the natives, the tion. 
less well equipped of the whites, par- Social inheritance and racial 
ticularly the ‘‘poor whites,’’ find them- ture are closely connected and 
selves in difficulties. Because of their continents like South America and S$ 
white skins, the ‘‘poor whites’’ consider Africa, where white and non-whit 
themselves part of the ‘‘aristocracy of side by side, are of great impor 
labor’’ and despise and often refuse to In South Africa, the natives ar 
do unskilled manual work for which they lower level of civilization than 
are physically fitted—to them it is whites; also, the Asiatics have difl 
‘**Kafir’s work.’’ If willing to do such standards of living and morality. 
work, they find themselves in competi- inheritance involves the ideals, se: 
tion with natives, who are often more ments, moral standards and genera 
competent and easier to manage than lations of life. A person instinct 
themselves. For skilled work there are adopts the relations of family, ¢ 
too many non-submerged whites, and the tribal responsibilities that his | 
lower strata of white society, above the did and, in the community, 
‘*poor whites,’’ are finding themselves against the standard of life of that 
in competition, not only with the Cape munity are barred. The general avera 
Colored people, but with the better edu- cf communal or family behavior and tom 
cated and more intelligent natives. It attitudes towards life are thus main bidd 
must be stated that the government has_ tained, the majority, from force of ur ws 
tried to rehabilitate the ‘‘poor whites’? cumstances, remaining within the lim : = 
by land settlement in good irrigated tations imposed by inherited pu dent! 
areas and by labor colonies, but their opinion. Continuity is thus assured 0! whit 
numbers still increase. the best opinions of preceding genera- mene 
The problem of feeblemindedness _ tions. BS guen 
among the ‘‘poor whites’’ is of great Racial admixture, even between whites Evid 
importance. Racial] deterioration due to tends to break the continuity of thought adve! 
undue proportional increase of the unfit and customs, especially when the cross- pape 
is insidious and must be stopped. Segre- ings are between peoples not closely re- out ¢ 
gation of persons with marked heredi- lated by common origin, language, hab- olive 
tary defects is necessary, and some its or religion. The contrast, naturaly, come 
means of preventing the propagation of is more marked between whites and views 
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natives, who have very different outlooks 
on life. Scientifically, there are two 
creat groups of fundamental differences 
between white and black; firstly, physi- 
a] and mental differences due to inheri- 
tance, which are biological differences, 
and secondly, differences in religions, 
eustoms, traditions, ideas and their con- 
sequences, which are social differences. 

From my studies of large numbers of 
Eurafrican crosses in South Africa, of 
which a few examples have been given, 

+h crosses are not to be commended. 
There is invariably an alteration of so- 
eial eustoms and loss of social inheri- 
tance by the offspring. The Colored 
race has not the energy nor the persis- 
tence of the white, is less stable tempera- 
mentally and is not controlled by the 
tribal conventions of the native. Dislike 
by them of the native connection seems 
general. Numerous social grades exist 
among the Colored people and those with 
more white blood despise those with 
less. In the lives of ‘‘mixed’’ families, 
there appear to be great inequalities: 
while the white parent tends to sink, to 
become more animal-like, less energetic 
and more careless, the black parent loses 
respect, no longer regards tribal author- 
ity and, on the whole, is not raised. 
Dislike for such unions on the part of 
the community is really based on incom- 
patibilities of racial temperament and 
social inheritance. While unions be- 
tween whites and natives are now for- 
bidden, there is no bar to marriage 
between white and Colored people. 

In most Colored families there is evi- 
dently great desire to be considered 
white and for the women to marry white 
men—sometimes with disastrous conse- 
quences when very dark babies are born. 
Evidence of this trend is afforded by 
advertisements in Cape Town news- 
papers of preparations for taking crimp 
out of hair and of special cosmetics for 
olive skins. A hopeful feature is that 
some Colored folk now have stronger 
Views on racial relations and are inter- 
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marrying with one another, both appre 
ciating the handicap of their origin. 
more stable element in the populati 
being produced thereby. 

ited 


vsique, 


Another fact that has often been n 
is the bad health and poor pl 
especially in the first cross, of the off- 
spring of many racial 
South Africa. Susceptibility to 
monary complaints, in particular, seems 
intensified. Bad teeth extremely 
common, even in 
Other physical 
large native 
mouths, small internal organs and defi- 


admixtures in 


pul- 


are 


quite young people. 


disharmonies, such 


in small Europe 


teeth 


cient circulatory systems in tall Eurafri- 
can men (seen post-mortem), differences 
in glandular constitution and the like 
have been noted in many Such 
conditions produce physical disability, 


cases. 


the organisms can not compensate and 
such individuals are relatively 
lived. Mental disharmony often accom- 
panies the physical and is shown by Vio- 
lent outbursts of temper (often for no 
apparent reason), personal vanity and 
sexual instability. Such features are 
shown by Colored people living in good 
environments and often on a higher 
plane than those of the ‘‘poor whites,’’ 
so that environmental factors not 
the cause of the manifestations. It 
seems clear that for both social and phys- 
ical reasons, white and 
apart. 

The Malays, well known at the Cape, 
particularly in the Western Province, 
are reputed generally to keep to them- 
They 


short- 


are 


black are best 


selves, which is all to the good. 
make good craftsmen in the building 
trades and their competence as fisher- 
men has already been mentioned. 
Other features, perhaps small now, but 
bound to be of increasing importance, 
are the creation of a South African born 
Eurasian element and of an Afro-Asian 
admixture. The 
Eurasian is usually not 
happy one and their position in the com- 
munity remains to be determined. 


social status of the 


a particularly 
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Crosses between Indian men and native 
women occur and in some districts the 
native women have favored the Indian 
men more than their own race, a feature 
resented by the Indian women, in the 
families of which the natives became 
members and by the native men, who dis- 
liked their women’s departure from tri- 
bal tradition and control. 

The infusion of Chinese blood in ecer- 
tain places among native and Colored 
peoples, though relatively small, is 
greater than was at first suspected. In 
many cases, the Chinese facies seems to 
have impressed itself upon many of the 
offspring. The mental characteristics of 
these hybrids vary, but the Chinese tem- 
perament seems to predominate. The 
native and Colored partners give the 
Chinese good names as providers, indus- 
trious workers and companions. The 
children certainly show more initiative 
than native children. 

In general, as I have often stated, 
while intermarriage of black and white 
is not desirable biologically or socially, 
yet that does not condemn racial admix- 
ture as a whole, for admixture of peoples 
at similar levels of civilization may re- 
sult in the perpetuation of highly desir- 
able qualities. In South Africa and 
other countries where the color problem 
exists, more attention to the maintenance 
of racial integrity seems desirable. In 
South Africa, Colored hybrids tend or 
did tend to dislike and distrust the 
parental races on both sides. The best 
social results seem to accrue, as in the 
Cape Colored people, when Colored 
hybrids intermarry among themselves. 
Mutual respect between races does not 
necessarily imply social equality. This 
consideration should be sufficient to pre- 
vent such intermarriages as would result 
in the upset of good traditions and phys- 
ical, mental and social harmony. 

The standard of health of a popula- 
tion is always a matter of paramount 


importance. Importation of la 
India in the past brought hookw 
ease to Natal and Kimberley, and 
laborers from Portuguese East 
have more recently spread hookw 
the gold mines of the Witwat: 
Industrialization of natives and ( 
peoples has led to increased exp 
them to maladies such as tuber 
silicosis and pneumonia. They, i 
have acted as reservoirs of diseas 
as malaria and bilharziasis. H 
newer racial strains in the Sout 
-an population will react in healt 
ters remains to be seen. One t 
certain, both native and Colored 
far more instruction in sanitatio: 
better agricultural methods. T 
well as racial impacts and racial 
ture, are subjects for eugenic r 

Fortunately, the need for such 
research has been realized. In 
Africa since 1920 there has b 
active Eugenics and Genetics Con 
of the South African Association { 
Advancement of Science, whic! 
member of the International Fed 
of Eugenie Organizations, and w 
racial admixture has been publis 
the Association. Also, since 1930 
has been a Race Welfare Socie' 
Johannesburg that has maintair 
family welfare center for n 
women, and a center with similar 
is working in Cape Town. These « 
zations also serve for propaga: 
matters pertaining to the maint 
of health, the encouragement of 
gation among the better types 
community and the restriction 
same among the less mentally ar 
cially adequate members. The su 
of racial integrity and race adm 
are intimately interwoven with 
health and prosperity of any nati 
must commend themselves to all eu 
organizations. 
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THE question of what to eat is one 
which has been asked by man and his 
fellow creatures as long as they have 
lived upon the earth. Our human an- 
eestors, roaming the hills of northern 
Asia, primitive horses which ranged over 
western America, the dinosaur as he 
lumbered about in the swamps of Alberta 
—all asked this question. I shall tell 
you something of the answers of the 
earth to the insistent demands of its crea- 
tures for food. These answers have been 
recorded in the rocks of distant ages, 
along with the skeletons of the question- 
ers; they are uncovered by the paleon- 
tologist as he journeys back into the past 
in his search for fossils. 

Several weeks ago, in a small town in 
the mountains of southern Mexico, I 
passed the hotel kitchen just at the hour 
that dinner was being prepared. There 
I saw the cooks grinding corn and meat 
with an implement called a metate. It is 
a three-legged stone platform with a 
stone rolling pin—an implement which 
has been used by primitive people for 
long ages, in fact, back into the stone 
age. Seeing this ancient kitchen utensil 
in use, and later eating the well-cooked 
food prepared with it, I could almost 
imagine that I was living back in the 
days before steel or even wood were used 
by man, when stone, crudely or cleverly 
fashioned, furnished the tools for all 
human activities. I realized, too, that 
such simply constructed implements lim- 
ited the possibilities of variety on the 
menu. Apple pie, or even ham and eggs, 


eould hardly be expected of a stone-age 
cook. 
There is always the possibility, how- 


ever, that prehistoric cooks might have 


surprised me. Our Chinese cooks in 
Mongolia, with the simplest of fuel and 
with no real baked 
chocolate cakes on the birthday anniver- 


ovens, enormous 
saries of members of the Central Asiatic 
Expedition. What they lacked in equip- 
ment, these cooks matched in cleverness. 
They baked a cake in four sections, using 
gasoline tins for ovens. Later they 
spliced the sections together with frost- 
The stone-age cooks may have been 
the 


ing. 
evel Tt. 


equally ingenious. In 
record of their activities, buried in the 
cave deposits of northern China, shows 


any 


how they supplied a vitamin element to 
the diet of their stone-age families. 
Central Asia has come to be consid- 
ered the home-land, the point of origin, 
of many of the animals now living upon 
the earth. When Davidson Black and 
his Chinese associates found the skulls of 
Peking Man in the caves of the Western 
Hills near Peking, evi- 
dence was added to support the theory 
that the human race also arose in or near 
that region. In addition to remains of 
man, they found many bones of horse, 
deer, rhinoceros and Some of 
these had been split, others were partly 
burned. Clearly they represented the 
remains of animals which had been killed 


China, critical 


bison. 


and eaten in the cave homes of Peking 
Man. We use the word ‘‘garbage’’ for 


the refuse from our tables, but such a 
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word may seem inappropriate to the 
anthropologist and paleontologist, as 
applied to his choice specimens. A hun- 
dred thousand years hence, our garbage 
may be interesting to future students of 
man; let us hope they will have a more 
respectful name for it. In any case, left- 
overs from the table of Peking Man are 
the only direct means we have of recon- 
structing his food habits. 

Down in the dark interior of the cave 
in which he lived are piles of ashes from 
the fires of this oldest man of Asia. 
Enough of his skeleton has been found, 
embedded in the cave deposits, to indi- 
eate that Peking Man was a creature 
able to think and to talk. The crude 
slivers of quartz left at his fireside show 
that he had acquired the human habit 
of using implements to cut or crush his 
food, and perhaps to scrape the skins 
which he may have used for clothing. 
Sifting over the debris of his home, left 
on the floor of the cave perhaps a million 
years ago, I found the bones of animals 
no longer living in northern China, ani- 
mals which he used for food in the days 
before game laws limited the size of the 
hunt. From our present-day knowledge 
of the importance of plant material in a 
balanced diet—from the prevalence of 
spinach weeks, prune festivals and apple- 
a-day slogans—-we might have guessed 
that without some sort of plant food this 
early ancestor of ours could not have 
been sufficiently nourished to prolong the 
human race; but I did not expect to find 
the remains of such food since most 
fruits and vegetables do not have struc- 
tures which resist decay, as do the 
bones of animals. Who ever heard of 
fossil carrots or oranges? 

At the end of my stay at Choukoutien, 
the small town in the Western Hills near 
Peking where the cave is situated, the 
Chinese paleontologists in charge of the 
excavation told me I might select a speci- 
men to take with me. I chose a piece 
from a large rock-pile lying at the mouth 
of the cave; fragments of bone and 


quartz flakes were exposed on its surf 
It was a little too large for me to 

so with my hammer I trimmed off 
jecting end. To my surprise, 
broken surface there appeared a r 
seed the size of a small pea, a seed | 
I immediately recognized as that 
hackberry. Modern hackberry fru 
something like cherries, but with 
little juice. Hackberry trees gr 
many semi-arid parts of America, y 
birds feed upon their fruits. I: 
southwest, Indians commonly use 
for food. The occurrence of this seed 
a mass of rock containing the quartz 


plements of Peking Man and bone frag 


ments from his meals of long ago see! 
of great importance. Here might 
fragment of the oldest plant food k: 
in the human record. But if hackber: 
had been generally eaten by this « 
inhabitant of China, there should 
more than one of them preserved i: 
eave. One seed does not make a sup; 
A careful search of its walls rev 
a layer made up of almost nothing 
the broken shells of these fruits. 
though they had been crushed 
grinder and thrown aside, there 
lay. Were they the food of early 1 
or of some other animal which had liv 
in the cave? Months later, in my lal 
tory at the University of California, 
answered this question. With the id 


that prehistoric squirrels or rats might 


have carried these seeds into the cave f 


food and left the shell fragments ther 


I fed modern hackberry seeds to 


rodents. But the squirrels and rats 


were not interested in such food. Ev 


if they had chewed them, they might 
have been expected to gnaw off one end 
of the shell, as a squirrel opens a nut, 
rather than to break them into fragments 


like those in the cave. Evidently the ! 
sil hackberries were not brought into t 


eave and opened by rodents. Then, wit 


one of the quartz implements of Peking 
Man, I crushed some of the modern seeds. 


Their shells broke into pieces which we 


8 





SCIENCE SERVICE RADIO TALKS 


exactly like the fossil fragments from 
the cave in China. Modern American 
Indians grind hackberry seeds on their 
metates, using the juice for flavoring and 
throwing aside the broken shells. We 
very dawn of human history, crushed 
hackberry seeds with his crude stone 
ls and secured his vegetable vitamins 
rom the fruits whose broken shells are 
buried with the bones and implements in 
the cave deposits at Choukoutien. 
Man and his relatives eat a 
variety of foods; but certain animals 
are almost exclusively vegetarian. Ele- 
phants roamed the plains of central Asia 
a million years or more before Peking 
Man came to live in the caves of China. 
They differed from modern elephants in 
having a long scoop-shovel, formed by 
the lower jaw and teeth. With such a 
mouth they could not feed upon leaves in 
the forest, after the manner of their mod- 
ern relatives. Rather their jaws seem 
suited for digging or dredging. Only 
recently, when Sven Hedin and his ex- 
pedition crossed Turkestan, there were 
discovered deposits containing fossil 
plants which lived at the time these 
peculiar shovel-tuskers ranged over Asia 
1d into western America. Along with 
the fossil leaves of poplar and elm, there 
were found pond-lily leaves and roots, 
and the stalks of cat-tails and coarse 
grasses. Here was a source of food for 
the shovel-tuskers, a type of food still 
used by the largest American mammal, 
the moose. Occupying a region too dry 
for extensive forests, which supply food 
to most elephants, past and present, they 
came to depend upon vegetation in lakes 
and swamps—aquatic vegetation which 
they shoveled up from the muddy 
bottoms. With the final drying of these 
lakes and the disappearance of the water 
plants, shovel-tusked elephants became 
extinct. 
Changes in food not only have caused 
races of animals to disappear from the 


wide 
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earth in the past, but they have brought 
about important changes in the animals 


The first horses, living 


which survived. 


in North America more than fifty 
browsing 


2. ; 
es ike sheep or deer. 


million 


years were forest types, 


ago, 
the leaves of bush 
Gradually forests became more 
stricted, 


borders of streams, with grasses coverin 


until they occupied only 


the plains above. Under these new livil 


conditions, the ancestral horse nee 
longer legs. Without the pr 

the forest, speed was essential for 
ing from his enemies and for 


water. With 


covering 
longer 
the 
ground for grass, a longer neck was re- 
My friend, Maxim K. Elias, of 


Geological Survey of 


long distances to 
legs and the need for reaching to 


quired. 
the 
recently found 
buried in rocks which also contain the 


Kansas, has 


fossil remains of grasses, 
bones of the horses which fed upon them. 
Grass has in it a hard substance known 
as silica, which wears the grinding sur- 
face of the teeth of animals that eat it. 
Development of high-crowned teeth was 
a necessity in view of a changing diet 
from juicy leaves to hard grass. During 
long ages horses have increased in size, 
with longer legs built for speed, and with 
teeth 
Because of 


suited to last a horse’s life-time. 


these changes—because he 


was able to eat grass, the horse has been 
h, while 


able to survive upon the eart 
many other creatures have disappeared. 
From the evidence of paleontology, 


of life 
upon the earth, it is apparent that food 


which is a study of the history 


plays an important part in controlling 
animal populations. When early man 
discovered that he could plant grain and 
food, he no 
longer needed to eat hackberry seeds in 
the dim light of a cave. A cooling and 
drying climate caused the disappearance 
of the The spread of 
grasslands as a result of these same cli- 
the modern 


secure a large supply of 


shovel-tuskers. 


matic changes has made 
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horse an efficient running and chewing 
machine. The earth itself is responsible 
for the changes in us and in our food. 
There is no reason to suppose that 
earth changes may not take place in the 
future. Such changes are commonly too 
slow to be detected in a human lifetime, 
but over long ages of geologic time they 
may greatly affect our race. The only 
method by which we may determine what 
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our food, what we ourselves, may | 
in the future, is to survey the chang 
the past. By an interpretation 
fossils which were the living creatur 
yesterday, by uncovering their fo 
resenting the vegetation of the past 
may come to understand why we 
we do to-day—what we and our 
may be like in the to-morrow of 
history. 


WASTE BY WIND AND WATER 


By H. H. BENNETT 


CHIEF OF THE SOIL CONSERVATION SERVICE, U. S. 


Ir was not so long ago that enormous 
dust clouds were rolling out of the Mid- 
dle West to drop a stifling shroud over 
the country from the Mississippi Valley 
to the Atlantic Coast. In June, raging 
flood waters were bringing havoc to por- 
tions of three western states. The first 


week of July witnessed a tornado in Mon- 
tana and a cloudburst and flood in New 


York. Since then Ohio and Wisconsin 
have experienced record-breaking rains 
followed by flood waters, and just a short 
time ago a disastrous hurricane in F lor- 
ida was accompanied by torrential rains 
as far north as Maryland. Damage was 
estimated at millions of dollars. 

But the estimates failed to include the 
most permanent damage of all—the de- 
struction of the soil. Houses and other 
properties destroyed by the raging 
waters can be replaced; crops swept out 
by prairie winds can be replanted. But 
the fertile soil blown high into the sky or 
washed by the ton into streams and rivers 
is lost forever. Spectacular and destruc- 
tive as these storms are, and as violent 
and harmful as the floods have been, they 
do not constitute the really great menace 
to our soil resources. 

The truly tremendous waste is con- 
stant. Ruination of the soil is not con- 
fined to brief periods when nature exerts 
the full force of her elements. It pro- 
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ceeds steadily wherever man’s cultivat 
of the land has bared the soil to the wv 
of descending rain and the sweep 
wind. There is no way of prever 
cloudbursts. We have to accept ther 
they come and hope they will be few 
far between. All we can do is attempt t 
control the floods that often follow. 
Dust storms are different. W 
cloudbursts are the product of 
strange array of nature’s elements, 
storms are brought on by man’s ow: 
guided failure to protect the soil as 
tills it. By simple reasoning, there! 
if he can be guided into the use of 
tical measures of soil conservation 
cause of the dust storms will be rem 
The very nature of these storms has gi\ 
rise to the popular belief that the) 


the beginning and the end, the fact and 


symbol of all soil erosion. This is 
true. The gradual washing away of ! 
topsoil by the runoff of rain-water is ! 
more serious because it is not only 
stant but wide-spread. 


In the work of erosion control, we have 


come to divide soil erosion into 


classes ; namely, wind erosion, sheet ero- 


sion and gullying. I need only to re 
the dust storms to define wind erosior 
Sheet erosion is the washing away \ 


i a 


thin layer of topsoil from sloping fields. 


Gully erosion follows in its wake to « 
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jeep chasms and ravines which ulti- 
mately ruin our fertile fields for cultiva- 

So we find our country’s soil dam- 
wed by both wind and water. 

Few people realize how tremendously 
important this land wastage problem 
really is and how certain it is to affect 
the permanent welfare of the nation. It 
is not generally known, for example, that 
approximately 50 million acres of our 
erstwhile fertile farm land has 
essentially ruined for further practical 
eultivation ; and that another 50 million 
acres is bordering on this tragic condi- 


t10n. 


been 


+ 


10n. 

A nation-wide erosion survey, 
lucted last year by the Soil Conservation 
Service, revealed that the extent of dam- 
age and ruin to basic farm land far ex- 
ceeds all prior estimates, and that the 100 
million acres so severely impoverished or 
ruined do not tell the whole sad story. 
Something like 125 million additional 
acres, still largely in cultivation, have 
lost all, or the greater part of their most 
productive topsoil, with a direct decrease 
in crop yields that is appalling. 

And here, for a moment, I should like 
to diseuss the philosophy which under- 
lies our objective of soil conservation. 
Right now, as every one knows, agricul- 
ture in this country is facing an economic 
crisis brought on by an accymulation of 
circumstances in which over-production 
had a leading réle. Few people realize, 
however, that agriculture also faces a 
physical crisis of tremendous importance 
to the continuing welfare of this nation. 

The remedy for the economic problems 
which confront the farmer must neces- 
sarily be of an economic character. It is, 
of course, necessary to adjust the total 
production to the total effective demand. 
Certainly there is no virtue in producing 
so much that the price drops to a point 
which is less than the cost of production. 
It is never advisable, it can never be wise, 
to sacrifice productivity. There is noth- 
ing incompatible or inconsistent between 


con- 
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adjustmen 
tion of nati 
agricultura 
fundament 
rity of the 

is deplete: our 
entire eulti non- 


productive in a century Is no 


ynservation. In other 


alternative for e 


essential to con- 


words, while we find it 


trol production, we must at the same time 
exert every effort to lower production 


eosts, widen markets, improve quality of 


this is what I wi 
} 


Dasic resource, 


products and 


stress maintain our 


soil. There is a danger, when the coun- 


try is confronted simultaneo with 


agricultural crises of an economic and a 
that 


isly 


physical nature, this distinction 
may be obscured. 

We 
thousands of 


losses 1n 


likewise should remembe 


farmers have sufferes 


tinuous revenue and 


+ 


fighting a losing battle against the pov- 


erty which is at least partially the result 


of extravagant, as well 


careless land use, 
as of price declines and maladjustments 


of the ec 


land already ravished and ruined by soil 


ynnomie balance. If the farm 


erosion should be divided into 80-acre 


farms. and restored to its former pr \due- 
tiveness. it would be physically ‘apable 
than 1,250,000 


of supporting no less 
families! 

Soil erosion is a 
the 


states it is more 


us problem in 


every one of Naturally, 


in some acute than in 
others. 
affected considerably more 
ware. Erosion is more 
Texas than it is in Vermont. 

Yet we have learned from sad experi- 
ence that a state comparatively free from 


Nebraska, for example, has been 
Dela- 
prevalent in 


han 


erosion this year may be seriously men- 
aced within a decade unless proper care 
is taken to conserve the soil. Who would 
have predicted, back in 1925, that the 
entire Midwest would be so severely hit 


by dust storms in 1935? Who would 
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eare to predict what will happen in 1945 
unless measures to protect the soil are 
taken at once? As can readily be un- 
derstood, this is a national problem, 
which must be met on a national scale. 
The problem has gone beyond the local 
It is no longer the concern of the 
individual farmer whether his land is 
washed or blown away. The very basis 
of America’s future farming prosperity 
is at stake and that stake is too high for 
any but the most profound of considera- 
tions. Active leadership by state and 
federal governments is essential. 

So the Soil Conservation Service, one 
of the youngest of established Fed- 
eral Service agencies, has been assigned 
the job of saving our remaining area 
of good farm land from destructive 
erosion. It is a sizable commission, 
but we are moving ahead. The Service 


stage. 


proposes to promote farm practices that 
will protect and conserve the farming 
lands of the country for permanent agri- 


cultural use. Certainly there can be no 
broad advance or strengthening in the 
individual farm position; or in upbuild- 
ing farm communities, until the land 
involved is stabilized in relation to soil 
erosion. In different words, the better- 
ment of economic and social aspects of 
farm life is closely linked to the solution 
of the erosion problem. 

If the Soil Conservation Service can 
initiate erosion-control measures on all 
seriously eroding lands within the next 10 
years ; if it can secure reasonable control 
of erosion within the next 20 years; and 
if it can establish preventive measures on 
practically all the better lands of the 
country within the next generation, it 
will have gone a long way toward solu- 
tion of the problem. Although the Ser- 
vice has been in existence less than two 
years, it has already brought an area of 
approximately 40 million acres under its 
influence. Plans for expansion will more 
than double this area at an early date. 

We appreciate the gigantic propor- 
tions of the task in front of us and are 
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approaching it in all humility. Wer 
ize that the job can never be 
pleted successfully without the cone 
action, the consistent support and 
creative cooperation of the whole px 
For, after all, it is primarily and fu 
mentally a problem of the whole p: 
The task of conserving the soil is so 
and erosion has already made such hy 
way that the Service could not poss 
hope to treat all the land of the count 
acre by acre, with necessary measu 
of erosion control. The job must be 
through cooperation between federal! and 
state agencies on the one hand and 
farmers and landowners on the other. 

The procedure adopted at the 
set is one of demonstration. In 
way the Service is able to carry its | 
gram to the greatest number of farn 
with the least expenditure of time 
money. As any thinking man will real- 
ize, the work of soil conservation must be 
carried on as economically and quickly as 
possible. 

So, by demonstration, the Servic 
attempting to show that the impoveris 
ment and destruction of our remaining 
areas of good agricultural land can 
curbed to a very large degree. At 
same time it is laying the foundation { 
a permanent national erosion 
program of scope sufficiently broad 
meet the acute land crisis created by 
wasteful methods of land utilization. 

As a step toward its goal, the Service 
has established, or is in the process of 
establishing, 141 demonstration projects 
in 41 states, with the average working 
area for each project limited to approxi- 
mately 25,000 acres. 

Usually a demonstration project com- 
prises all the land within a watershed; 
that is, all the land lying within the 
drainage basin of a given stream. Each 
project area is selected with the m 
eareful consideration of its adaptability 
to an effective demonstration and its 
availability for inspection by a large 
number of farmers. In other words, 4 


contr 
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project area must be readily accessible 
to a great number of farmers and it 
must present erosion problems that are 
representative of the entire surrounding 
countryside. If water erosion is preva- 
lent in the region, che project area must 
present opportunities to demonstrate 
how water erosion can be halted. If 
gullies are numerous around the coun- 
tryside, work on the project must show 
how gullies can be controlled. 

The farmers of a project area enter 
into eontracts with the government, 
whereby they agree to operate their 
farms under guidance of the Soil Conser- 
vation Service, to furnish as much labor 
and material as possible to put the pro- 
gram under way, and to maintain for a 
five-year period the cropping plans and 
erosion control structures installed by 
the Service. In return, the Service agrees 
to lay out a complete erosion control pro- 
gram for each farm, supervise the work 
and furnish whatever supplementary 
labor and material is needed to do a com- 
plete job. 

Once the Service has placed its control 
measures in operation, the farmers in the 
surrounding territory are invited to visit 
the project and inspect the methods 
being used. It is hoped in this way to 
show them just how they themselves can 
control their own farms. 
A demonstration project is in fact a show 
window. 

To-day more than 10,000 farmers have 
signed formal cooperative contracts, 
agreeing to carry out for a period of five 
years the contro] measures recommended 
by the erosion specialists as most adapt- 
able to the needs of their lands. Yet the 
problem of soil erosion extends even 
further. In addition to the enormous 
loss incurred by abandoned acres, re- 
duced crops yields and decreased fertil- 
ity, the country is paying a heavy price 
for damage to its power and water sup- 
ply reservoirs, its irrigation systems and 
its harbors and waterways. 


erosion on 
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Soil that is valuable on a farm is a 


menace when it begins to fill up our 


reservoirs and waterways. The soil 


washed from farms eventually empties 


into streams and rivers. Channels that 
had been deep become shallow. Unable 


to hold the volume of water within its 
banks, the river grows wider and wider, 
The 


greatly in- 


overrunning its former boundar es. 


possibilities of floods are 
creased. 

Frequently the silt washed from farm 
the bottom of a 


lands comes to rest in 


reservoir. Little by little the reservoir 
fills up. Mil- 
lions of invested dollars in the reservoirs 
are Social 
values dependent upon the reservoirs are 
jeopardized. 

The control of erosion is essentially a 
matter of better land use. It means that 
we must be more 


The capacity 1s decreased. 


endangered. and economie 


more careful—much 


careful—of the type of crops we plant, 
where we plant them and how often we 
plant them. It the day of 


unintelligent 


means that 


farming is past, just as 
surely as the day of farming by super- 


We 


beyond the stage where farmers plant 


stition is past. have progressed 
their crops only during certain phases of 
the 
Farming to-day must be as efficient as a 
city industry. 

The program of the Soil Conservation 


moon and harvest accordingly. 


Service aims primarily at the establish- 
ment of agriculture on precisely such a 
Adoption of the pro- 
gram does not mean that production will 
be impaired. On the contrary, we have 


basis of efficiency. 


already proven that protection of the soil 


is compatible with production. Our ob- 
jective is merely to readjust agricultural 
practice to the needs of the soil. 

The realization of that objective is far 
off. Years of tradition have dictated the 
farm practices now employed in many of 
our major agricultural We 
should be tilting at windmills were we 


regions, 





176 


to attempt an overnight rearrangement 
of these practices, though, to be sure, we 
have accomplished almost that in several 
localities. We must proceed carefully, 
slowly and thoroughly to convince the 
farmer that our way is better than the 
way his father taught him. We must 
strive to inculeate in his mind a faith 
in our methods as strong as the faith 
that links him to the soil. We must 
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instill into the farmers of America ¢ 
almost reverent attachment for the 
which has preserved the agriculture 
certain smaller agricultural 
through the centuries. 

Ours, certainly, is a goal fully w 
the striving. For its attainment 
mean that our children, and their 
dren, and their children after them, j 
truth, ‘‘ will inherit the earth.’’ 


count 


AMERICA BEFORE COLUMBUS 


By Dr. H. J. SPINDEN 


CURATOR OF PREHISTORIC AND PRIMITIVE ART, BROOKLYN INSTITUTE OF ARTS AND SCIENCES 


Ir the American Indians had not been 
living on cultivated crops in most parts 
of the New World, and if they had not 
already reached an urban civilization in 
tropical parts of America before Colum- 
bus landed on these western shores, the 
difference to the European nations who 


proceeded to conquer the New World 
would have been very great indeed. 
They would have found a land rich in 
natural resources but with none of its 
plants and animals domesticated. They 
would have been forced to live on game 
and wild fruits until such time as they 
eould bring in the domestic plants and 
animals of the Old World. Their situa- 
tion would have been like that of Eng- 
land in Australia, for in this southern 
land the lowly natives had developed 
none of the indigenous sources of food 
beyond the hunting and fishing stage. 
The English colonists had to import all 
domestic crops, both plant and animal, 
to assure themselves of food before they 
even could get started. 

But in America the Indians had long 
since won from the wild a most impor- 
tant series of food plants, including 
maize, beans, potatoes, sweet potatoes, 
tomatoes and a long list of other valuable 
foods as well as other plants having in- 
dustrial uses. These almost immediately 
became common property around the 


world and to-day in the United States 
the American series of domesticated « 
nomic plants makes up well over half 
our agricultural wealth. 

Now the people who had develop: 
this permanent contribution to w 
wealth attained in Mexico, Centr 
America and the Andean regions 
South America to a high political status 
with extensive kingdoms of theocrat 
type, that is, their rulers were gods or t 
spokesmen of gods. They had stone-! 
cities, high expressions of art in architec- 
ture, sculpture, metal working and te: 
tiles. The Mayas of Yucatan carr 
astronomy and mathematics to an 
vanced stage and also invented a kind 
of hieroglyphic writing which scientists 
are now attempting to decipher wit 
some slight success. It is perhaps unfor- 
tunate that these nations accomplished s 
little in military science, for the most 
cultured peoples of America were so 
overwhelmed by gunpowder and co! 
steel. It is not my purpose to draw 
moral from the easy conquest of the 
Aztecs and the Incas by the mailed 
soldiers of Cortes and Pizarro. Of 
course, there was no ethical justification 
for this conquest. But within four hun- 
dred years the flag of Spain was again 
expelled from America and to-day we 
see the peculiar genius of the red man 





man 
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rting flavor and distinction to na- 
nal life in modern Mexico and modern 

"u. 

The American Indian is racially re- 
lated to the tribes of Siberia, and his 
ancestral culture seems to have been 
planted in the regions of Lake Baikal 
and the headwaters of the Yenessei and 
the Lena Rivers on the southern edge of 
Siberia somewhere between 2500 and 
9000 B.c. This ancestral cuiture was 
that of men who hunted and fished in a 
land of forests and streams. They used 
lished stone axes of jade and other 

1) stones, harpoons with detachable 
bone points, bows and arrows, canoes 
and paddles, clothing made of sewn 
kins, baskets, nets, and occasionally 
nade pottery. This culture, which we 
‘all Neolithie or New Stone after the 

olished axe, may have had its begin- 


e te E As the glaciers of the last ice 
age retreated, forests reo:cupied most of 
the empty lend and man entering these 
forests was able to take up his residence 
in more and more northerly regions. 
But, of course, he needed some form of 
axe in such a forest environment, and 
it seems he first used parts of reindeer 
horns for handle and blade as well. On 
the basis of archeological remains of pre- 
Neolithic and then of the Neolithic types 
it has been possible to establish successive 
northern frontiers of human occupation, 
first in Germany, then in Denmark and 
finally in Sweden and Finland. 

Now the only available road to the 
New World lay across the narrow Bering 
Strait from East Cape in Asia to Cape 
Prince of Wales in Alaska. This road 
was located almost precisely at the 
Arctie Cirele and of course it was not 
revealed till man had pushed his resi- 
dence well beyond the peninsula of 
Kamchatka. According to the modern 
deflated chronology of north European 
and north Asiatic archeology, the date 
of the first coming of the red man to 
America was about 2000 B.c. There is, 


however, a vociferous American school 
who would like to have man in America 
at a much earlier time, say 10,000 B.c., 
or even 20,000 B.c. if it were possible. 
The repl; y which must be made to these 


is that glacial ice still bl 


eked the north- 


ern road at such a remote epoch and th 
furthermore man in the Old World had 


not yet attained to the minimum stage 


of culture disclosed in all 
America by the most primitiv 
logical remains. 

No example of men of lower type than 
the present universal species which we 
call Homo sapiens has been discovered in 
America. Indeed this higher type of 
human being did not appear in the Old 
World till the last ice sheet was at 
most southern stage, and it to 
thousands of years, while the ice was 
retreating northward, to develop the 
tools and weapons which became the 
common heritage of the first American 
immigrants. Yet it is quite possible that 
man arrived in what is now territory of 
our United States, while some large ani- 
mals now extinct were still living. Fine 
flint blades, of a peculiar type designed 
apparently for buffalo lances, have been 
found in the western plains in associa- 
tion with an extinct and partly fossilized 
variety of the American bison. Bones of 
the great ground sloth, and also of 
camels have been reported in associa- 
tion with fireplaces and other evidences 
of man’s presence. Some have even 
thought that there were still mammoth 
in this land when the red man first 
arrived. 

At any rate what a marvelous discov- 
ery it was: men, women and children 
streaming over into Alaska from the 
easternmost cape of Asia—ascending the 
Yukon, crossing through the valleys of 
the Rocky Mountains, following the 
ranges south with illimitable plains of 
grass on the eastern horizon. Game was 
awaiting them, herds of buffalo and 
antelope, gardens of edible roots and 
edible fruits. All they had to do was 
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stream in and occupy, bringing with 
them their kit of simple tools, their 
simple arts and ceremonies, their simple 
forms of government, which nevertheless 
contained the germs of social coopera- 
tions. 

Mountain ranges are always the easiest 
natural roads for animal migrations, 
and man in America followed the Rock- 
ies and the Andes down to Tierra del 
Fuego. are next, and the 
Eskimo with a typical seacoast culture 
followed the shores from Alaska to 
Greenland. Streams lead through for- 
ests and are a third favorite road of 
primitive man. 

Finally the two empty continents were 
peopled, the weakest tribes being forced 
into the less desirable regions. Then the 
more progressive societies attacked the 
food problem in a practical fashion. 
They found that by planting seed and 
spreading water on desert land one could 
raise crops. So maize was domesticated 
and soon afterwards beans and other 
plants. There were few animals to tame 
for meat diet, but the turkey was tamed 
and the muskovy duck and besides there 
were dogs and guinea pigs. Other plants 
were domesticated for economic uses, in- 
cluding cotton, which now supplies our 
mills. Tobacco was cultivated as the 
great medicine capable of inducing a 
philosophical state of mind. Rubber was 
manufactured into waterproof capes, 
into balls for spectacular games, into 
dolls and was even burned to make black, 
storm-cloud incense. 

Out of the use of leisure saved from 
the pursuit of food the American Indian 
nations found they could support kings, 
priests and artists and build lofty tem- 
ples on pyramids to satisfy their glory 
complex. 

In the order of development of their 
civilization there was first the nomadic 


Seacoasts 
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stage of the first immigrants. Sy 
hunting and fishing tribes surviv: 
to-day in the marginal areas of t . 
north and the far south. Next the 

of the archaic civilization was dev: 

in arid lands by the first farmers. 
delved and spun and made p 
Thirdly, came the stage of the great 
land cultures, with the Mayas ir 
van. These began shortly before the : 

of Christ to show the way to most 
higher arts. But they had no n 
and carved with stone tools. The | 
Empire of the Mayas closed about 
A.D. but the influences spread 

and farther afield. It seems there 
cultural connections between (C: 
America and Peru in the sixth cent 
A.D. but the influences spread further 
in the twelfth century, when the Tolt 
were in the ascendency. At this 
gold and other metals were intr 
from South America and meta! working 
was rapidly improved. The rule o! 
Aztecs in Mexico and the Incas in 
goes back to about the beginning of t 
fourteenth century. In the U: 
States area there was a succession of 
found on several archeological lev: 
the Southwestern states where th« 
Dwellers lived and also in the val! 
the Mississippi and Ohio Rivers, 
the Mound Builders flourished s 
before the discovery of Americ 
Columbus. 

And then came the white man 
no inhibitions against seizing land 
wealth. In a short generation the g: 
deur that had been Mexico was no mo . 
The daughters of the sun, who wove ' 
finest textiles of the world in Peru, wv 
paying tribute of their handiwork 
sold in the markets of Europe. 

But even to-day and in our own U: 
States the Indian comes back, irrep: 
sible, with arts and illusions in his | 
to enrich the new American civilizations 


on 











ON THE PERSISTENCE OF USELESSNESS 


By Dr. ROBERT A. BUDINGTON 


mmMon New KE) rlanad startis! hag 


s rbesvi, the extremely short ane nsta ‘ ‘ 
liv non-Tunet ning iIntestl sup ! ! 
il itvrowt! termed tii rt ! 
I} Ss Is venera \ a PErLLTLULT . \ 
iting structure each Dranch sub WISHCS 
yr into a number, ecasionally as 
is forty, of small branchlets and and These si S . 
~ nees The wl rie 4 ecu is | \\ }) 
vity continuous with tha ‘ n . 
ne No necessary vital function — process 
Ss organ IS Known, fT! wh it 1. id ‘ 
Vv may augment the respirators CecLUures ne towal 
xeretory surfaces In a neariyv neg ave bee! | ss 
t r (levree It iS essentia Vv useless tiveness t . 
| COnCcIUSION JUST stated seems 1 ) 
I a4 tenable because ~ rtions of mut accept 1 a a nal 1 1S 
starfish regenerate, and thrive not to anatomy a yhivs ( as 
T) 
reru afterward, although lacking this had fost 
of anatomy) hKurthermore, as ‘corner shelves 
. ng the physiology of all five present beg 
ts groups of Echinoderms to be some scatters 
Simlial In one as In another, 1 ! ‘ | 
\ i ssential @¢haracter | thie startis \ ! ~ S 
lai coecum IS CONVINEINGIS sugveste ~ 
\ ’ ts absence in tw Tamliles oT thie anima S 
steroid class. Only in one o1 ler of the t ! . 


AO ichinoderms, the Holothuria, is a com ectually ss 
ible organ active functionally, and in) walking museu ‘A vns 
iinly as a ‘‘water-lung’’ or ‘‘respira His chance for ‘‘suceess 


lIvelyVy seerns Oo depend | ? ** am net | rent } ne 


+ 


tree’’; how ae 
rl : the tl i¢kness and structural acces prize helt s CS I 
mot sories of the body-wall newness of his personal con 


et \ow, there is nothing unusual in the mainiy in the fact that s part al 


rrence, anywhere among animals, of combination of parts and the results pos 


t in remnants, 7.¢.. vestiges, or debris sible thereto has doubtless 
1 the evolutionary process, features before Eeclesiasticus, LOOO 
e old plans persisting after incom thus with but a moiety of the mass of ¢ 


adoption of new anatomical pat dence before Ss, precocious 
ands s of external or internal architee pessimisticall) but wit siderable 
tio in consequence of changed external correctness, thoug ! o 


ternal conditions and advantages ¢elusion: ** The ing that hat Pe} 


5 
} 
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iwhout the agsless time while the is that which shall be: and that wv 





ng of complicated organisms has done is that which shall be done; an¢ 
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oO oO N | GLA » STARFISH., EN 

AR »4 BLA PAPER BI | H I COR M. 

B. CLOACA AND ‘* RESPIRATORY-TR "or Thyone 
brie " SEA rut RED IN 
ESTINE, PULLAE OF ‘*TUBE-FEET,’’ AND POR 

ONS ¢ 0 ) \ Se S ALSO SHOW. 


is no new thing under the sun.’’ 


Old life 


there 
their functions 


emphasized, 


materials and 


have heen remodeled or 
often repressed; but most of them were 
used in some degree even in that early 
and present-day) masterpiece, Amoeba 
prote Ws 

In thus assuming to remark upon an 
uselessness, 


biological some 


‘*Why not deal with some 


instanee of 
one may ask 
and more advertised, dust- 


Make 


enough, 


of the eighty 
covered relics in the human body? 
the True 
but 


matter intimate!’’ 
even the appendix and tonsils are 
and 
the 
proven uselessness of the cerebral frontal 
Each of these 
structures, and all others in human anat- 


defended by some as indispensable ; 


the ‘thigh forehead,’’ in spite of 


lobes, receives obeisance. 
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Li s rs isurviva ma 
rom wel vertebrate ances 
! ir present SIS ey 
ivelV sma \ ! reas 
ne and, i i vertebrates 
mu alik ind irthermo. 
e primates are sue! rece! 
Tha we a ! vet vel Lie 
how long they, as w eS , 
nay Maintain themselves as 
feoroerital Cras Dev li il 
We have chosen to look elsewhe1 
more persuasive instances oe 


anatomical and physiological us 
incidentally our Cast IS Therebp 
argumentative advantage sinc 


+ 


popular mind at least, anything 
invertebrate animal may seem 
and necessary than most things 


brate structure—and conseque? 


perpetuation that much less exp 
The general plan of organizat 
starfishes and all their near relat 

sea-cucumbers, sea-urchins, serper 
determined ! 


hefore 


and erinoids, was 


Cambrian 


Times, i.é 


when fossiliferous, telltale rocks 


laid 


abundant and of numerous species | 


down. Starfishes were 


the paleontological family albm 
installed; since no one knows w 
wide range of centuries how lon: 
that 


conservative 


was, convenience lets us me 
estimate of two 


million years, half of the 


(LUeSS 


wise men; and the insignificant 


eoecum of the starfish was d 
in existence and already a relic 
fore that. 


yious To the 


How many million years 
arrival of the earliest 


liest vertebrate that was is a matt 


further conjecture. 
As indicated in the introductory 


1 


graph, the original use of this 


intestinal outgrowth in the starfis] 
iological economy, or at least in 
its ancestors, seems to have been 


a respiratory organ, and thus d 


filled and emptied as repeated 
‘*breath’’ was needed This assun 
is made, in the main, because of its 




















ON THE 


mmon ancestor determined that 
van, useless in the animal under dis 
shall resemble a similar orga 
ssential to and maintaining ts 


ison d’ctre in another branel 


sorts of similarity between the 


sh coecum and the cucumber ** re 
S torv-tree’*’ will now be ted. as 
sufficient ustration cf the truth of the 


n that nature, in living things, 

sing the iImstrument of inheritance 
et ‘ easily sey reet’’ or ‘‘let ys ed 

s assumed that the cloacal divertic 
holothurians is a coecum ‘‘at 

ts best.’ First, the star coecum, one 
tw indredth the volume and weight of 
erown cueumber ‘‘lung,’”’ retains, 
miniature, the general form of the 
itter (Fig. 1). Both are branching, 
naritie objects, their terminal twigs 


ne rounded bulbs: the diminutive 
im could easily be taken for one of 

ends of the numerous branches of the 
‘water-lung.’’ That each is an out 
growth of the terminal section of the 

l-canal of its respective animal Is a 
simple fundamental fact, itself practi 


establishing their homology. Thus, 


en this early, we may at once ask the 
stion, ** Why should the starfish have 
such unnecessary family appendage 
stened upon it?’’ 
On examining the coecum and the 
¢’’ internally, in sections, again 
ikeness is evident (Fig. 2 Each 
w (fully expected in the ‘‘lung’’ 
he inner cavity of each is invaded 
rocesses and folds of the lining tis 
vesicular spaces occur in some of 
processes; the same tissue layers, 
xh of not the same thickness in both, 
rise the walls of each. Thus, al 
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spiratory role is doubtless negligible, it 


serves that office at a and in 


that respect i fails to mate! 


useruiness of rhe tree 


Nevertheless. 


studies Ol 


‘respiratory 
the chemico physiological 
men as Pourtales' in 


1851, van der Heyde? in 1922 and others 


Such 


In the ntervening years have demon 
strated that the two organs being com 
pared have each some slight excretory 


function in the ordinary sense of elimina 


tion of nitrogenous wastes. This ‘‘ser 


vice,’ though doubtless quite perfune 


tory as regards the prospering of either 


the ‘‘star’’ or its cousin ‘‘cucumber,”’ 


furnish a third evidence of their 


does 


+ 


and its non-significance to, 


the 


parallelism ; 


but retention by, asteroid coecum 


adds further phenome 


‘the 


comment on the 
non which is beine termed per 


sistTence of uselessness 


A further characteristic of the living 


} 


rectal coecum of the star, hardly to be 
anticipated in so vestigial an accessory, 
is its habit of rhythmie contraction. If 


long ago scrapped as a respiratory in 


seems 1h 


+ + + ] ] . 
strument, its pulsatile behavior 


explicable, save that it continues as an 


inescapable (as are inherited items 


and unforgettable grandparental pro 


cedure which, in this case, may be rated 


as an imposition This action-require 
ment, ‘‘wished on’’ the ecoeeum through 
millions of centuries and countless gen 


erations, makes the traditional visitation 
of ‘*the sins of the fathers upon the chil 
dren’’ through mere integer generations 
appear little short of simple forgiveness. 

The inhalation-exhalation pump-action 
as all familiar wit] 


of sea-cucumbers is, 
it know, nearly as regular and rhythmie 
as that of man, and probably for the same 
reasons. A stop-watch recording of the 
breathing rate of the cucumber, Thyone 
briareus, for hour totaled one hun- 
Holothuriae of the At 
Proc. Ame? 


, Sth meeting, Washington, 1851. 


one 
Pourtales, ‘*On the 
lantie Coast of tl 
Assn. {dvu. Se 


2H. C 


of Digestion, 


ie United States,’’ 
van der Hevde, **On the Phy siolog’y 

and Exeretion in 
Jr... Den Helder, 1922. 


Respiration, 


Echinoderms,’’ C. de Boe 
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dred sixteen 


a Similar watching of the ¢é 
havior vave a count of thirt 
same perl cl ‘haps tl Is a 
respiratory Trequency could 


preted as an apparent for 


Star il by that is meant that 
use IS Waning and becoming 
and all, a part of its general ves 


If analyzed caretully, after 
ing by delicately adjusted kyn 


apparatus (Fig. 3), numerous 


) Ap Wyny yy \ 
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| | 

= ae ee eee 
IX ( oO ‘ 

0 lO Oo ( 

OACA oO 7 
Oo ORD O oO 
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Bort Oo ‘ 


movement 
the 


manner prove to b 


same in both respiratory 


eoecum: one oft these, and The } 


vious, a torm of hiatus or ‘‘sig 


been hereditarily repeated 
legacy f1 


modern progeny as a 
tual ancestor’s respiratory usag 


as with the human who normally 


but about 15 per cent. of the 
lungs at each breath, but wh 
ally interrupts his breathing pace 


‘a deep one’’ and more tl 


1 


ventilate his lungs, so too the h 


breaths occur in groups; an 


periods are probably associated w 
filling of the extreme end-bulbs 
after the s 


water-lung, which 


exchange is again resumed unt 
respiratory shortcoming once m 


‘é 


This period 


sigh 


vokes the 
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rm, inner microscople ani mv, 


v recognizable function-remnat 


) Satile behavior Ot a Specta sort 

S tems could be ana vzed more at 

0 vith prof but such elabora 
Ss not necessary for a coneiusion 
Stars’ and ‘‘eneumbers’” are unques 
iv progeny of a one me mutua 


st diverticulum: such aneestor 


s long before the Cambrian 
that it already had descendants 
that period began, as divergen 
ese cousins n-times removed; and 
t venture to guess how many 
ves or generations were used up in estab 
shing that early divergence As hav 
some bearing on the poin 


‘ ; + 


lla not much change in eithe 
as taken place in the two hundred 
n vears of which we have some 
vledge 
alert wateh for anatomical and 
. gical change, with the possible 
r new species through mutation 
‘upled the spothght center on the 


; 


f biological research, estimate and 
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PROFESSOR EDWIN G. CONKLIN, PRESIDENT OF THE AMERICAN 
ASSOCIATION 


, * the Advancement 


serve d by 


fic organizations, 
laintance among scien 
s and a seasoned judgment 
affairs. In addition 
fic achievements, Professor Conklin 
s one of our most able and pleasing 


public speakers and should be able 


advance greatly the purpose of the asso 
ciation to bring its work authoritatively oe 
and convincingly before the public pods, Tunicates, Coel 
Since its beginning, Dr. Conklin has pods and Amphioxus 
been active and influential in the man er 
agement of that unique institution, the ee 


3 : ¢ ; : growth and event 
Marine Biological Laboratory at Woods 


‘ ; between members 
Hole. More recently he has, as presi He 


dent of the board of trustees, been able 
to secure the permanent and effective 
organization of the Bermuda Biologieal 
Station, an international undertaking. 
As chairman of the committee on grants — ggycerned 
of the American Philosophical Society —Jogiceal fac 
and as one of its vice-presidents, he does fairs 
much to further the work of this ancient have 
and honorable institution. 

Among other Important connections 
Dr. Conklin is one of the original mem 
bers of the advisory board of the Wistar 
Institute, and a trustee of the Woods 
Hole Uceanographic Institute. At one 

or another he has heen president 
each of the various biological organi 





ns to which he belongs In every 
tance, Professor Conklin brings a de 


mand a competency which greatl) 
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THE AMERICAN ASSOCIATION AT ST 


soni mvsterl \ Thiet 


Drs. P. W.Z 


inusual Impor 


S71 O00 


mipel 
pret} _ 


ana anotnel 
voltameter, and Alber 
IS experime! 


] . ] 
lOciITyV OF lig 


on el 
‘harles V | 


Ulan SKU! 


That crea 


It) the 


nation was made possil 


bined work of physicians, engineers 
entomologists, aided OV Vast im 
vement in communications. Riley 


Edison and others present at he 
rst meeting both directly and throug! 
stimulus of their work and its effect 
thers played an important part in 
king St. Louis the healthful and d 


tful city that it is to-d 


ia\ 
No less important than these 


e 


early 

tributions were many that were made 
e recent meeting At present w 
unable clearly 


ificance We tee] 


made—indeed, we know it | 


progress 
as 


takes time to allocate these new 


veries and deductions and properls 
ppraise them in the light of related ing, t 
s and inferences, some still to be 


LUnIeSS 


ed out. <As an illustration, three Louis 


rs on certain relations between syn 
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THE MUNICIPAL 
REGISTRATION HEADQUARTERS AND THI 
in a thoroughly sympathetic atmosphere. 
The people of St. Louis proved to be most 
delightful 
went a 


their hospitality 
the 
meeting one of the most pleasant, as it 
the 


The associa- 


and 


hosts. 


long way toward making 
was one of the most profitable, in 
history of the association. 
tion left St. Louis with the hope that it 
will not be very many years before they 
again will have the pleasare of fore- 
gathering in that congenial city. 

its affiliated and 


associated societies appreciate the aid 


The association and 


riven in making this St. Louis meeting 
Especial thanks are due to 


a SUCCReSS, 


RECENT WORK 


Dr. Artuur H. Compton, of the Uni- 
versity of Chicago, who shared the Nobel 
prize in 1927, summarized recent work 
on cosmic rays carried out in his own 
and in other laboratories before a joint 
the 
physies of the American Association for 


the Advancement of Seienece, the Amer- 


session at St. Louis of section of 


ican Physical Society and the American 
Association of Physics Teachers. 

Dr. Compton stated that cosmic rays 
in that they prob- 


are ft ruly **eosmie”’ 


ably emanate from remote galaxies or 


AUDITORIUM 
SCIENCI 


IN S17 


EXHIBITION WERI 


LOUIS 


Washington University, St. Louis 
versity, the Academy of Sciences 
Louis, the Board of Estimate ar 
portionment of the City of St. Li 

the Municipal Auditorium Comn 
of the City of St. Louis. 
are due to the members of the loc 
efficient 


numerous and arduous tasks invo 


Specia 


mittee, who handled so 
making the preparations for s 

the labor: 
and commercial organizations for 1 


meeting, and to many 
cellent exhibits that assured the s 
of the Seience Exhibition. 

AUSTIN 


ON COSMIC RAYS 


remote space. The primary cosn 
particles as distinct from secondar 
or the disintegration products 
when the rays strike earth’s atmos 
have energies ranging from tw 
electron-volts to sixty billion « 
volts, and in occasional bursts, pa 
occur with energies as high as six 
dred _ billion Their 


heat at earth, however, is proba! 


elect ron-volts. 


greater than that of starlight 
A provisional analysis of the 
nents of the rays furnished adequat 
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] ] 
electrically ‘harg 


yt prominet! 1 part 


smmic ravs observes 
MISISTS 
} 
e and 
and peti 
nent Tor W 


TONS seems 


oh altitudes 


‘tN abs rbable 


» CONSIST O 


Conclusion 


electrical 
chiefly on the 
ved in cosmic rays studie 


ns taken throughout 


; 


¢ them records of intensity taken 


+ \ 


more than 100 stations DV some eg! 


7 


stigators working under the diree 


ff Dr. Compton in 1931-384, show 


the rays are affected by the earth’s 


metic field. At ordinary altitudes 


rays are some 16 per cent. more 
mers 


tense near tne magnetic poles than 17 


us toward about ‘ 


are near the magnetic equator. At 


right ascenslo 


rher altitudes, where the intensity is a 
. of about 5V0U 


iter, the ratio of intensities between 


; should cause 
poles and the equator is probably al 
. nic ray nite 
than 100 to 1. Photons. or true 
ld ’ lef time, throug! 
Vs Worl » Sn ceTtecter ie 
ruik not 4 ‘ tl about 0.1 per 
th’s magnetic field 
Curve lines of equal cosmle ray in 
SIT\ é Ow ‘lose \ e ari: IS yf } 
y foll closely tl parallel! _ are produce 


magnetic latitude, and follow also the Among the n 
‘ f re - e yf ocr? ‘Tre ‘e f . ’ 

or Trequency ol ecurrent ol Lemaitre’s 

- " ‘ hiel ) ot he 

ral displays, which means that the gery, par 


ra and the cosmic rays are affectes explosion 


the earth’s magnetism in the same Swann’s 
ner. The lower intensity of equa 

il cosmic rays in the eastern hem 

re than in the western hemisphere 

sponds to the stronger magnetic 

I the earth'in the east 

Compton showed a new world 
showing ‘‘isocosms’’ or curves of 
rm cosmic ray intensities More 
istive analysis of this and other dividual 
led to the tentative identification them wi 


smic ray components through a pro atomic 
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1 


place in the physicist ’s atomic artillery spontaneous variations upon 
Already they have been used in the dis lutionary changes depend 
covery of positre They will be used to One perplexing recent probl 
extend knowledge of the earth’s magnetic the high-energy cosmic ray pa 


ne atmosphere ; t 1 not e ite aS much 


in an energy regi quired by present electrica 


1 . 
} 


‘cessible: and 1 extension ot 
owertul means of uly trodynamiecs 
the extensio 
namics int 
for t] 


stein 


pa rt 


THE AWARD OF THE PENROSE MEDAL TO PROFESSOR DAL‘ 


lal meeting of the ‘OlLOD! 1912, wil 
America, held at the Wal professor 
New York, on December 26, has _ bee 
ivhth presentation if the science degree 
was made t “ot * ‘Toronto and wit 
Daly, turg the Philadelp| a Ac 
sciences In 1932 he was 
This med I. hie] Wa 7 the Creological society oft Ame} 
n Mareh 4, b » late ‘*Although Daly 
Alexander Fullerton Penrose, of as primarily a pet 
is awarded, under the terms of the fact, made many 
ft, ‘‘in recognition of eminent in the most widel 
research in pure geology’”’ and ‘‘of out geology,’’ said tl 
standing original contributions or ‘‘His writings n 


} 


achievements which mark a decided ad titles, and indica 


¢ 


Vanes in the seienece of geologyv.’’ ably wide range « 


| ' 
Kormer recipients of the medal are too, with an extraordinarily 
Thomas Chrowder Chamberlin, 1927; tific imagination, he has, neverth« 
Jakob Johannes Sederholm, 1928; Fran no time hesitated to do detailed 
cois Alfred Antoine Laeroix, 1930; Wil the most painstaking kind. This 
liam Morris Davis, 1931; Edward Oscar ity made itself apparent 
Ulric) 1932; Waldemar Lindgren, earliest writings, ‘On the 

arles Schuchert, 1934 ters of the vertical zone 

Daly isa Canadian by birth, and pyroxenes; and on 

having been born at Napanee, Ontario, of determining the extinction 
on May 19, 1871. He received his A.B. these minerals by means of 
at Victoria University, Toronto, in 1891, pieces.” It is most conspicuous: 
and then went to Harvard, where he re- in his work in obtaining the averag 
ceived the A.M. degree in 1893 and Ph.D position of the various igneous 
in 1896. He then studied at Heidelberg 1,935 of them, which involved a 
and Paris. From 1901 to 1907 he was wide serutiny of the literature 
with the Geological Survey of Canada, bling of the analyses, and ave! 
and in 1907 became professor of physical them. Merely the assembling 
geology at the Massachusetts Institute of analyses of granites from the v 
Technology, which position he held until — literature, let alone averaging thet 
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PROFESSOR REGINALD 


Professor Da \ ’s CO 
iwneous 2g 
o well known t 
e fields, he is an 
er Many of his ideas have br 
} 


ts of the bodv of our science Dahir 


tion he has made great and stimulat OI 
‘contributions to physiography, ¢ 


PROFESSOR HANS SPEMANN, NOBEL LAUREATE IN 
PHYSIOLOGY AND MEDICINE 


y October 24 last the Nobel Prize in Zi 


ology and Medicine for 1935 was Institute 


led to Hans Spemann, professor of | German) Hi 
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1869. the ) of the publisher, Wilhelm this experiment: 
Spemann e attended the elementary = extraordinarily 
Stuttgart and the Eberhard technique, and 
os Gymnasium, where he took the ing experiments 
umanistic studies Kor one Amone his ear 
ISSS—S9. he was in business with were especially 
ather, the following vear was spent causes of development 


; 


tarv service, and in 1890—91 he © sive series on the causes 


Vas In DUSINeSS In a publishing house In ’ the lens in ! ‘rtebrate 


Hlambure There he decided to enter well known | il 


upon the study of natural science and in’ which is formed 
autumn of 1891 he matriculated as forebrain, comes 
a student of medicine at the University epidermis a thickening 
Heidelberg, where he spent four of the latter occurs which 
semesters, studying under Gegenbaur, the lens. Spemann, as we 


c 


Kiihne, Quincke, V. Meyer, Biitschli, found that the optic cup is al 
Kraaft and Klaatsch. In 1893 he en lens formation in tl 

tered the University of Munich as a_ planted from distant parts 
candidate in medicine and in 1894 he bryo. In Rana fusca epidermis 
migrated to the University of Wiirzburg belly or other regions will forn 


; 


where he came under the instruction of if transplanted over the op 
Sachs, Réntgen and Boveri. He had by — the epidermis which would forn 
this time decided to concentrate on zool the norma! position will not dos 
ogy, and he completed, in 1895, his doe- absence of the cup. In another s 
toral thesis for the Ph.D. degree under Rana esculanta, only normal 
Boveri on the **‘Development of Stron dermis can form lens, and it wil 
evius Paradoxus,’’ a beautiful study of even in the absence of the optic 
the cell-lineage of this nematode worm. the toad, Bombinator pachypus, 
He was assistant in the Zoological In- mis from any part of the head reg 
stitute at Wiirzburg from 1895-97, when transplanted over the optic 
he was called to Rostock as successor of form lens, but not that from t 


O. Seeliger. In 1914 he was made dire¢ while the normal lens epidermis 
tor of the Kaiser Wilhelm Institute for form a lens in the absence of 
Biology at Berlin-Dahlem, where he re In this last case there is ‘‘doubl 
mained until 1919, when he was ealled anece’’ that a lens will be forme 
to the University of Freiburg as successor — it can be induced by the cup and 
of Franz Doflein, who had succeeded form from lens epidermis with 
August Weismann as director of the influence of the cup These 
Zoological Institute there. Under Spe- demonstrated that while i 
mann’s directorship this institute has there is an intrinsic cause 
become a Mecca for students of experi- tion there are other cells or parts 
mental embryology, who have flocked to lead or ‘‘induce’’ differentiation 
Freiburg from all quarters of the world These discoveries threw light 
to come under his instruction and inspi- question which was foremost in en 
ration. ogy at the time Spemann bega 
Since his doctoral thesis his researches researches, namely, whether the 
and those of his students have been of embryonic differentiation are 
largely in the field of the analysis of the intrinsic or extrinsic Roux’s 


development of various amphibians. To ‘ments on frogs’ eggs had led 
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PROFESSOR HANS SPEMANSN 


‘ asize the former ‘iesch and O 


Hertwig championed the latter. In 
1900 Spemann began that long series 01 
riments on the eggs ol amphibians, 
which his scientific reputation 

ts By means of loops of fine 
constricted or cut In two 

is planes the eggs and early em 

s of newts and then followed th: 
pment of these moieties for the 

se of determining (1) the develop 
capacity prospective potency 
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ferent cells or reg~ions, (2) the stage 


+h determination of organs occurs, 


e position of the virtual embryo 


+ 


early egg and its relation to the 


of the first cleavage. 
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vy determined, as was proved 
exchanging transplants of presump 
neural plate and presumptive ep 
dermis when the former becomes ordi 
nary epidermis and the latter neural 
plate. But when a portion of the dorsal 
e gastrula is transplanted to 
it does not follow the 
of neighboring parts but 

ighboring parts to follow it 
its new surroundings and 

a secondary embryo 
Hence » region of the dorsal lip of the 
vrastrula vr ; ie “center ot or 
vanization’’ and its ce or materials 
More detailed experi 


ments showed that there are ‘‘head or 


“organizers 


vanizers’’ and ‘‘trunk  organizers,”’ 


which occupy specific positions In the 
dorsal lip. These organizers evidently 
act as the optic cup does in inducing 
alien epidermis to form a lens, and Spe 
mann has suggested that they might bet 
ter be called ‘‘induetors’’ rather than 
‘organizers,’ especially since it has been 
found that dead cells and dried and 
crushed material from the dorsal lip 
will induce embryo formation wherever 
thev are implanted. Work on the nature 

the ‘‘organizer’’ or ‘“induector’’ is 
going on in many laboratories and it is 
too early to express a definite opinion 
on this subject, but to have found that 
there is a definite region of the embryo 
which leads in differentiation is a major 
discovery and it was specifically for this 
that the Nobel award was made. Spe 
mann poses the question whether the 
whole course of development is a series 
of inductions of one part after another 
in the nature of a ‘‘chain reaction.’’ If 
so, it is purely epigenetic, but on the 
other hand phenomena of ‘‘double as- 


surance’ 
a process 
Spemann is not 
nist; he offers 
planations ol 
phenomena In 
trary, he recognizes 
perplexing nature 


ment In his reetori 
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University KF reiburg 
‘*Nature acts in devel | 
making a picture 
every organizer does 


rials whether living 
This differs from 
mechanistic theories 
own activities.”” And 
the Marine Biologica 
Woods Hole in 1931 hi 
‘‘It is my persona 
processes roiling on 
may be compared 
well as with tl 
mind. To deal wit] 
as if it were animate 
seems to me the best 
“hg 

The fundament 
mann’s researches 
recognized. He was eh 
University of Freiburg 


sf 
rit 


o 4 
tore tl 


Croonian lecturer 


clety of London in 1927, an 
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lecturer at Yale University in 19 


ra 


is a member of many sci 


learned societies in Europe and 


vit 


eign associate of our own Nation: 


emy of Sciences. His modest, 


and kindly nature have ende: 


a multitude of friends who rejoic 


latest and greatest honor whic! 


conferred upon him. 
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